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GeneRwn, MacHinis:Ts,, : 


1025 HAMILTON STREET PHILADELPHIA. PA. 
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Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that “a stitch in time saves nine” applies to a steam engine with greater force than to most 
things, for when an engine is in need of repairs, she not only gets worse very rapidly but she becomes a mighty 


extravagant servant and soon wastes more fuel than would pay the repair bill. We make a specialty of 


Repairing Steam Engines and Pumps 


WE REBORE CYLINDERS IN PRESENT POSITION FROM THREE INCHES TO 110 INCHES IN DIAMETER 


Dynamo Commutators Turned Off Without Removal. 

Builders of Dash Pots. 

Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 

Blacksmithing. Steam Power Hammers. 

We Send Experienced Mechanics with Portable Tools to All Parts of the Country to 
Repair Engines and Pumps. 

Portable Milling Machine for Milling off Valve Seats in Position. 

Ice Machine Repairs a Specialty. 

Sole Agents for St. John Self-adjusting Cylinder Packing. 

Send for Our Book of Useful Hints for Engineers. 

Crank-shaft Journals of all sizes turned off without removal. 


INCHES 


: We Have a Special Machine for Reseating Valves in Position, from 1 to 12 Wcwers 


WE ALSO MAKE A SPECIALTY OF GEAR CUTTING, INTERNAL AND EXTERNAL, UP TO 36 INCHES DIAMETER 











WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


\dapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 


not cut Rods, will not wear rods to shoulder, will not harden 


under compression. | More durable than fibrous packing. — Less 
friction, as it is lubricant of itself. For packing engines, steam 
hammers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 


Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. “Tes Cheba ae” 
A—Soft Metal. BB —Rainbow Rubber. Composed of Soft Metal and Rain’ ow 


Rubber as shown in cut. Made different widths and thicknesses for mat d 





hand hole Gaskets. 
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Late with H. B. Underwood & Co. 








General Repairs to Corliss, Greene and 


other Steam Engines, ji 
Cylinders and Valve Seats Gree 
Rebored in Place oh 
We make a specialty of repairing Ice f ! 3 ; A 
Machines and Pumps. All work guaran- 4 Ze Ck 
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LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 





Office and Works, 





719-721 
NOBi.E STREET 
PHI! \DELPHIA 


LARGE KEy. 
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SKEW END. 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 
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James Gemmell Peence— ae 47: 


-69 2R 
CYLINDERS OF ENGINES AND PUMPS . | 
REBORED IN PLACE. a MI «enticed Co. 
ngineers, 


and Blacksmiths. . 


Emergency Repairs a Specialty. : 
Hoisting Engines and Contractors’ Machinery given prompt attention. 
Lathe Work, 36 inch swing x 22 feet long, 

Planer Work, 32-inch x 32 inch x 9 feet. 

Cylinders Rebored and Commutators turned without removal. 

Special Machinery Built from Plans. 

Steam Fitting, Pump and Boiler Work. 


General Engineering Co. 920-922 Sansom St. 


Engineers, Boiler Makers, Blacksmiths TELEPHONES— os ae a —_— Philadelphia 
J. Gemmell, Supt. Phila., Pa. 764 Swanson St. 


ENGINE REPAIRING 


Cylinders, Valves, Ports, Straight and 

Wo suma Portebie — RR EF. B O RR 3 Taper Crank Pin Holes etc., Reface 

and Expert Machinists’ to Flat Valves, Turn off Crank Pins. 
NEW PISTONS, ALL STYLES, STEAM SPECIALTIES 


Emergency Repairs, Day or Night 


SUPERIOR 
BULLHEAD, 
*" aRCH 
































ESTIMATES FURNISHED, ALL WORK GUARANTEED 


THE KRUGER & BLIND CO., Machinists’ and Engineers 
°11 and 513 Master Street Vahiiiicaas  Caintitintteen PHILADELPHIA 
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RAINBOW PACKING. 8¢ deceivea 


‘Just as Good” Packings 
Are Good for Nothing 





RAINBOW PACKING HAS NO RIVAL 


Ask for RAINBOW Can't blow Rainbow 

and be sure | out. 

iain Will hold the highest 
; pressure. 

Look for the 

Diamonds — 

with the word- Effective 


RAINBOW —~ Economical 
within. Reliable 


You Are Sure of TIGHT JOINTS, if You Use RAINBOW PACKING. 


’ > oe pal : 
Don’t be Bamb«s yozled into Using Cheap Imitations 


= 





MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Company 


16 WARREN STREET, NEW YORK 


16-24 Woodward Ave., Detroit, Mich. 229 South Fifth St., Philadelphia, Pa. 
Cor. Common and Tchoupitoulas Streets, 17-23 Beale, St. and 18-24 Main St.. 
New Orleans, La. San Francisco, Cal. 
210-214 N. Third St., St. Louis.Mo. 1221-1223 Union Avenue, Kansas City, Mo. 
é ; 709-711 Austin Ave., Waco, Texas. 
1218 Farnum St., Omahz, Neb. 
51-55 N. College St., Charlotte, N. C. 

202-210 S. Water St., Chicago, Ill. ~ k 

Cor. Ninth and Cary Sts., Richmond, Va. 
634 Smithfield St., Pittsburg, Pa. , 
‘ ‘ 20th St. and Railroad Ave., 
1601 to 1615 17th St., Denver, Col. Birmingham, Ala. 
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An Immense Power House Damaged By Ice 


The Mammoth $1,500,000 Water Driven Electrical Plant at York Flaven, Pa., Partly Destroyed 


By a strange coincidence, just one month after the partial 
destruction by fire of one of the largest steam power houses in 
the south, on the seventh of February, the largest water power 
plant in Pennsylvania was partly destroyed by ice and water 




















The Ice Gorge crushing down upon the’ Power House. 


on March 7th. In both cases, the power houses were ruined 
by the elements intended to run them. In the latter case, 
thousands of tons of ice which had been lying in the river all 
winter watching the efforts of hundreds of men to complete 
the power house, rushed down upon its apparent enemy that 
was only awaiting the finishing touches to make it work and 
in a few hours almost destroyed the labor of the past few years. 
The completion of the plant had been considerably delayed 
by the severe winter, and never before in the history of the 
oldest inhabitant along the banks of the Susquehanna was 
there so much ice in the river and when this ice, raised upon 
the swollen river to an unprecedented height of 3 5 feet above 


low water level, crushed into the power plant, it carried every- 
thing portable with it, as well as part of the wall separating 
the forebay from the river and a greater part of the main 
building. 

The York Haven Water and Power Company, to whom this 
plant belongs, was incorporated three years ago to supply 
electrical power to the surrounding industrial towns and up 
to the present time $1,500,000 has been spent upon the plant 
and machinery and $3,500,000 more has been raised to still 
further extend the building and install new apparatus. 

Notwithstanding the damage done, which amounts to thou 
sands of dollars, the plant is expected to be running within 
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Interior of Power House, showing double’ bevel gear 
connection of the twin turbines. 


a few months, so that a description of the plant as it was and 
will be may prove interesting. 

It is situated on the west bank of the Susquehanna river, 
about sixteen miles from Harrisburg and eleven miles from 
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York, in the south central part of Pennsylvania, at the town 
of York Haven, a town of about 600 inhabitants. Until three 
vears ago it was hardly known to the engineering world, but 
now contains the above-mentioned largest water driven power 
plant in Pennsylvania. At the place where the power house 











- Singel|bevel; gear,transmission from one of the small turbines to the exciter. 


is situated, the river is over three-quarters of a mile in width 
and is one mile below the falls of the Susquehanna, which it 
uses as a head. A forebay extends from this falls, a distance 
of about 4500 feet, to the power house and is 500 feet wide, 
being separated from the river by an enormous masonry wall 
varying in height from 28 to 34 feet. The wall is 6 feet wide 
at the top and from 16 to 20 feet wide at the bottom. To con- 
struct this wall alone required 100,000 cubic yards of masonry. 
This wall is carried up to the falls where there is a large crib 
dam, 30 feet wide, 18 feet high and 3000 feet long built diag- 
onally across the river to raise the already natural fall to a 
greater height. To insure a durable foundation for the power 











Interior view, showing two of the 20-875 K. W. 2400 Volt Alternating 


Current Generators. 


house and its massive machinery, excavating was resorted to 
far below the bed of the river so as to reach bed rock and 
secure a firm foundation. The building of the cofferdam was 
in itself no mean engineeering feat, as its dimensions were 


500 x 240 feet, it taking 45,000 bags of sand, 250,000 feet of 
timber and 10,000 cubic yards of stone to-build it before work 
on the building itself could commence. 

The main structure of the power house, the generator 
building, is 470 feet long and 48 feet wide. - It is very neatly 
built of granite, brick, steel and concrete and is one story in 
height, except at the south end which is two stories in height, 
the upper story being called the gallery from which all the 
machines are run automatically. The generating station is 
built for twenty 875 k. w., 2400 volt, 60 cycles alternating 
current generators, but at the present time only six units are 
installed; the others to be installed as rapidly as possible. 
Each generator is operated by two 79 inch turbine wheels of 
550 H. P. capacity, each running in pairs and directly connected 
to the generators by means of bevel gears, these bevel gears 
being so constructed that one of the pair running together has 
mortised wooden teeth. There as also two 230 K. W. exciters 
operated by 6214 inch turbine wheels. The larger generators 
were built by the Stanley Electric Co., of Pittsfield, Mass., and 
generate their given voltage when running at a normal speed 
of 200 revolutions per minute, being geared up from the 
turbine shaft in the ratio of 4 to 1, the turbines running at a 
speed of 50 revolutions per minute. The smaller generators 
were built by the Northern Electric Co., and are geared to the 





‘Lhe York Haven Power Plant as it will appear when completed. 


turbines in the same way as the larger units. The small gen- 
erators have sufficient capacity to excite the fields of the twenty 
generators. A feature of these turbine wheels is, that while 
similar to other turbines in construction, yet they contain a 
greater number of buckets than any turbine of the size here- 
tofore built. This was done to prevent any loss of effective 
area of the buckets in any portion of the revolution. 

A distinct feature of this plant is the electric wiring and 
switchboard, which is situated in the gallery at the southern 
end of the building. The mains from the dynamos ascend to 
the gallery where they are connected to the-high pressure dis- 
tributing switchboard, from where they go to the transformer 
house. On this distributing switchboard are small trans- 
formers which transform the voltage from 2400 volts to 110 
volts, which voltage is carried to the recording switchboard. 
This recording switchboard controls and operates and_indi- 
cates the running of the entire power house and from this 
point one operator will control all the generators and water 
wheel governors on the main floor. The operator also has at 
his command a complete signalling system to the power house 
floor so that by means of electric lights any signal can be seen 
throughout the power house. The voltage of the machines 
is regulated by rheostats, so arranged, that after each dynamo 
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has arrived at its required voltage, all these rheostats are 
linked together and run with a small electric motor, so that if 
the voltage is too high or too low, all the operator has to do is 
to throw a small switch one way or the other and all the 
machines either raise or lower their voltage the exact amount. 
There is no current on this switchboard greater than 110 
volts, and as the wiring has all been tested to 800 volts, there 
is no danger of a breakdown. 
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Columbia, Steelton and other cities and towns in the neigh- 
borhood will be supplied with the electric. current for lighting 


and power. purposes. 

At the York sub-station, the current is conducted at the 
entrance of the building through high tension oil breaking 
switches and through line distributing bus-bars. There it is 
conducted to lightning arresters and thence to transformer 
busses and then to six transformers of 800 K. W. capacity 
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Floor Plan of Generating Building. 


From the distributing switch, twenty-four large lead covered 
1,000,000 circular mil cables are led through a covered wire 
alley, 200 feet long, to the transformer house. The cables 
are not hung in the ordinary manner but each cable is allowed 
to rest upon its own wide wooden shelf. 

In the transformer house, or step-up station, a building 56 
feet wide and 77 feet high, is situated twelve 1400 K. W. 
step-up transformers with all the necessary lightning arresters, 
switches and indicating devices for controlling the apparatus 
therein installed. These transformers are of the Stanley 
tvpe, filled with oil and raise the voltage from 2400 to 24,000, 
at which voltage it is carried to the city of York, eleven miles 














End view of Power House, showing Transformer House and Wire Alley. 


distant upon three small hard drawn copper wires. As it is 
very important that this transmission line should always be 
in service, there is another distinct and separate line running to 
York, so that in case of breakdown or any emergency, one 
line will always be available. 

The city of York will be the first city to reap the benefit 
of this electrical power, but later Harrisburg, Lancaster, 








each, where it is transformed from 24,000 to 2400 volts for 
distribution through the city. The distributing switchboard 
is divided in 5 feeder panels, two panels giving the total output 
of the sub-station and one panel used for lighting the building. 
Each feeder is equipped with two three pole oil circuit breaker 
switches and each panel is also equipped with all the necessary 
voltmeters, ammeters and wattmeters. Irom the switchboard 
current is conducted through lightning arrester banks to the 
main distributing lines. The transformers, both in the sub- 
station and the transformer house are of the oil insulation, 
water cooled type. 

When the ice and water receded in the river, an expert 











Oil water-cool Transformers in the Transformer House and York Sub-station 


examination of the damage done, was made by a number of 
engineers and it was found that the entire superstructure of 
the generator building, built of brick, was swept away. The 
granite retaining wall and the foundations of the power house, 
wheel pits and all other foundations were very slightly injured. 
The hydraulic machinery is intact and in place, and was tit 
injured. The electric machinery was damaged by the water but 
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the principal damage done to the plant was caused by the 
destruction of the brick building enclosing this machinery. 
The most expensive part of the system that was destroyed is 
the switchboard, which occupied the second story of the 
southern part of the building. This cost about $30,000 to 
build and it is doubtful whether any of this can be saved. 

It is the opinion of the experts that had the headworks of the 
plant been entirely completed, this enormous destruction would 
probably not have happened, as the brick building was not 
designed to stand the force of the flood and was built many 
feet above the highest recorded water line. As nearly as can 
be ascertained at this time, the amount necessary to replace and 
repair the plant will be about $75,000, and that when com- 
pleted, it will preclude the possibility of the repetition of dam- 
age of this character. It has given the engineers practical 
demonstration of the destructive force of ice which they could 
have obtained in no other way, so that when the power 
plant is rebuilt and finished in accordance with the original 
plans, it will be made impregnable and will stand any test 
of this kind to which it may be subjected in the future. 





Operating Condensers. 
by ALpert R. EMMonps. 

Many engineers who first take charge of a condensing engine 
do so with fear and trembling. There seems to be so much 
mystery about air-pumps, vacuum, injection water, etc., and 
they are so much afraid of getting into a scrape; for to one 
who is inexperienced there is a good chance for trouble. 1 
would like to state a few points and tricks about this important 
branch of the business. 

A large proportion of condensers used in stationary work 
are jet, that'is, the cooling water comes into direct contact 
with the exhaust steam from the engine. No circulating pump 
is necessary, but an air-pump is, except in the case of a gravity 
condenser. In connecting up to the engine, it is customary to 
provide for an automatic atmospheric exhaust, which will open 
in case the vacuum is lost, and also a valve to be operated by 
hand. There is also, as a general rule, an automatic float to 
prevent too much water from accumulating in the condenser. 
In starting the main engine it is advisable to do so with the ex- 
haust open to the atmosphere, afterward changing over. After 
the main engine is in motion on the atmosphere, start the air- 
pump, then open the main injection; now open up gradually 
on the the exhaust from engine to condenser; at the same tine 
closing down on the atmospheric an equal amount; keep this 
up until all the exhaust is going into the condenser. In casé of 
failure the automatic valve will relieve the pressure, and then 
the operation must be repeated. Be sure and have enough 
injction water going in, but not too much. There should be an 
automatic float to keep the water from getting too high in the 
condenser, as previously stated. After shifting over to the 
condenser, pinch down on the injection water until the vacuum 
begins to drop, and then open a little, which will be just right. 
In stopping the engine it is better to change over on to the 
atmosphere first, not forgetting to shut the exhaust valve from 
engine to condenser. 

We will now consider a case where there is no atmospheric 
exhaust, and no float to keep the condenser from being flooded. 
Extreme care will be necessary to prevent an accident. Start 
the air-pump at a good clip, and after a vacuum has been ob- 


tained, admit the injection water. Then start the engine slowly. 
Be careful that there is not too much injection going in. 
Bring the engine carefully up to speed, watching the vacuum 
gauge. Close up the injection until the vacuum begins to drop 
a little, and then open slightly, as previously stated. Be sure 
the air-pump is going at a good rate. In shutting down still 
greater care is necessary. Proceed as follows: Slow the 
engine down, but don’t close the throttle entirely. Then shut 
down on the injection water until the vacuum falls some; slow 
the engine down a little more, till throttle is nearly shut. Then 
shut injection off solid, and after the engine has made a revolu- 
tion or two, shut the throttle tight. Lastly, stop the air-pump. 
When starting the engine, if it is necessary to stop for a mo- 
ment to adjust something, be sure and shut off the injection 
water and allow the air-pump to make a few strokes after- 
ward, before closing the main throttle. The reason for all this 
precaution is, that a dose of water is extremely liable to come 
over from the condenser. 

I-xaminers of engineers are always very thorough on this 
point as to just how an accident can occur. The correct ex- 
planation is this: Suppose that on shutting down, there is 
some water in the condenser, and just previous to stopping, the 
vacuum falls off considerably. With the main throttle shut, 
as the piston comes away from the head, an excellent vacuum 
is formed in the cylinder, which will be better than that in the 
condenser. Next, the exhaust valve opens, and into the cylinder 
the water will rush; the piston will then start to push the 
water out again, until the exhaust valve shuts for compression, 
leaving some water in the cylinder. The momentum of the 
engine jams this between the head and piston, causing a wreck. 
This should always be borne in mind in running a jet con- 
denser. 

In case the air-pump is connected to the main engine, start- 
ing and stopping becomes a little more difficult. Water will 
have to be forced into the condenser at first, until a vacuum is 
obtained. This can be done by a pump, or, by having a tank 
placed above, so that the water will go in by gravity. As soon 
as things get to working properly, the water will flow in of 
itself. 

A surface condenser is much safer to manage. It is used 
where there is a scarcity of good feed water for the boilers, 
but plenty of other water for cooling purposes. The con- 
densed steam from the engine can be used over again, as the 
water does not mingle with it, as in a jet type. 

In starting up, simply get the circulating and air-pumps 
working first. If the air-pump is connected to the main engine 
it will be necessary to open the condenser drain in warming up, 
previous to getting in motion. . 

On a good many English tramp steamships, both air and cir- 
culating pumps are direct connected, but one of the donkey 
pumps is arranged to act as a circulator for warming up. 

It requires some attention to keep a surface condenser tight, 
for there are so many little tubes to leak. There are several 
ways in which a leaky tube makes itself manifest. If it is of 
any importance, so much salt water will mix with the fresh, as 
to increase the volume pumped into the boiler, thus requiring 
less extra make up feed. Sometimes it will be such a bad leak 
that the water will rise in the boilers. So much salt water, 
mixing with the fresh is liable to make the boilers foam, espe- 
cially if there is insufficient steam space and the fires forced 
very hard. 
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A leak may also be detected by tasting the water in the hot- 
well, and still another is with nitrate of silver. Take a cupful 
of water from the hotwell and put into it a few drops of the 
nitrate of silver. If there is the least particle of salt present 
all the water in the glass will become clouded. This is a very 
delicate test and will show the least trace. 

To get at the tubes, it is of course necessary to remove the 
condenser heads. Then fill up the exhaust side with water by 
running a hose into it; the water will run out of any tubes 
which leak. If there are not too many defective it is best to 
plug each end, and after quite a number have accumulated, 
substitute new ones. In order to plug them at both ends, it 
will be necessary to remove both heads. 

Sometimes a surface condenser will give trouble owing to 
the ‘ubes becoming coated with oil and scale, causing the 
vacuum to be lowered. A good remedy for this consists in 
putting a quantity of strong caustic potash into the exhaust 
side. and then filling up with hot water, allowing it to cook for 
anumber of hours. Then drain it off thoroughly and flush out 
with clean water. On starting the condenser again, don’t 
let ‘ne condensed water get into the boilers until satisfied that 
it is perfectly clear. 
was once employed on a steamship where the engineers 
were not careful about this, and we hadn’t fairly got started 
on a trip, when the boilers began to prime fearfully, and the 
engines to knock in a hair-raising fashion. We had to nearly 
stop the ship for a few minutes, and surface and bottom blow 
the boilers very liberally before the trouble was corrected. 


1) 
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THE REGULATION OF STEAM ENGINES. 
Method of Speed Control. Cut-off and Throttling Engines. 


PART III. 


Among the shaft governors previously described, the 
Straight-line, Ball, Armington and Sims and Buckeye gov- 
ernors belong to the centrifugal type, while the litchburg 
governor belongs to that class of governors which combines the 
centrifugal and inertia feature. In this latter governor, the 
large weights are thrown outward by the centrifugal force and 
their movement is restrained by coiled springs, the smaller 
weights being affected in a tangential direction by their own 
inertia. The engine is governed at any stated speed by the 
large weights but any small fluctuation in speed affects the 
inertia weights, which in turn operate the valve, causing the 
engine almost instantaneously to resume its normal speed. 

Another governor, which is representative of the centrifugal 
form of governor is shown in Fig. 20. It is used in the West- 
inghouse standard engine and the figure represents the governor 
at rest. The two weights B B are pivoted so as to be capable of 
movement in radial lines outward from the shaft. They are 
held in equilibrium by the heavy springs D D, which tend to 
hold them up against the shaft S. As the engine increases in 
speed the weights move outward due to centrifugal force. This 
motion of the weights move the links E E and F. These links 
shift the position of the eccentric C, the arm of which is 
pivoted at d, producing the required motion of the valve. As 
the eccentric is drawn across the shaft to the left, its center is 
brought nearer to and farther around the center of the shaft, 
thereby decreasing the valve travel and at the same time in- 
creasing the angular advance. The effect of this increase in 





angular advance with the shorter valve travel gives an earlier 
cut-off without altering the point of admission. 

The governor is enclosed in a case which is filled with oil, 
the eccentric alone being outside of the governor case, being 
carried on a shaft running through a sleeve, and bearing against 
stops when at full throw. The face of the eccentric is a seg- 
ment of a sphere, to which the eccentric strap is scraped. In 
the compound engine of this type, the cylinders are single 
acting and the functions of admission, cut-off, exhaust and 
compression on both the high and low pressure cylinders are 
effected by a single piston valve, connected to this eccentric. 

The Noye governor shown in Fig. 21 is very much similar 
to the Straight-line governor, the chief difference being in the 
shape of the weight arm and in the method of connecting the 
leaf spring to the governor ball. In the Straight-line governor, 
as described in another issue, the end of the spring is con- 
nected with the weight by a thin steel band or metal strap 
while in the Nove governor a straight rod R is used for this 
purpose. This governor is equipped with a dash pot to steady 
its action and avoid pumping. 

A well known governor which depends upon the centrifugal 
action to operate its valves is the McIntosh and Seymour 





Fig. 20. 


governor. The accompanying illustration, Fig. 22, represents 
one of these governors. In this figure the centrifugal weights 
W W have moved into their extreme outer position and at the 
sane time have pulled ahead the eccentric, to which they are 
connected by links and which is free to revolve on the shaft, 
sufficiently to cut off the steam entirely from entering the 
cylinder. This condition is approached when the engine is 
running and the load is thrown off. The centrifugal force of 
each weight is opposed in a direct manner by a plate spring 
through a hardened steel pin with a ball-and-socket bearing at 
the end of the spring and at the center of gravity of the weight, 
so that there is no friction or pressure due to this force upon 
the pin upon which the weight swings. This permits the use 
of a very heavy weight, having great centrifugal force and 
raking the governor powerful. The pins are made of tool 
steel, hardened and ground, turning in bushes of phosphor 
bronze. The tension pins between springs and centrifugal 
weights are arranged to telescope, in order that they can be 
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adjusted to secure proper sensitiveness, for by lengthening 
or shortening these pins the governor can be made to regulate 
with more or less closeness. As will be seen dash-pots are 
provided, which give stability to the governor, so that it can 
be adjusted without tendency to race under a fluctuating load. 

The speed at which the engine runs can be raised or lowered 
by reducing or increasing the weight of the pieces provided for 
that purpose in holes in the centrifugal weights. As the ex- 
haust valves of these engines are driven from fixed eccentrics, 
the governor only regulates the cut-off valves by changing the 
position of the eccentric. 

A peculiar type of governor employed in the Rice automatic 
engine is shown in Fig. 23, and is known as the Rice governor. 
In this governor the weights, W W, are linked to the rocker 
arm, A, in such a manner that the outward movement of the 
weights throws the right-hand end of the arm downward and 
the left-hand end up, rotating the spindle to which the arm 
is keyed. The influence of centrifugal force is opposed by a 
double leaf spring, S. The shaft to which the rocker arm, A, 
is keyed passes through the center of the crank pin, the 
governor being housed on the rear side of the crank disc. The 
rocker shaft carries on its outer end a crank, which in turn 
carries a hollow wrist-pin to which the valve rod is attached. 
The movement of the weights rocks the shaft in one direction 
or the other, altering the distance of the valve rod wrist pin 
from the center of the engine shaft, and thus changes the throw 
of the valve. 

Before continuing the description of the numerous forms 
of modern shaft governors, it may be well to consider some of 
the requirements that are demanded of it. While it is a very 
simple appearing mechanism, it is by no means easy to weigh 
correctly the many important considerations which present 
themselves to the designer. The development of electric light- 
ing and power plants has called for a class of engines in which 

















Fig. 21. 


nearly perfect regulation is demanded. In most cases, an 
extreme fluctuation of speed of 2 per cent, is considered high, 
though the load may vary from zero to the maximum capacity 
of the engine, and all modern governors come within the limits 
of this specification. The governor must also regulate the 
pressure from stroke to stroke. The variation in this pressure 


is sometimes very great even though the average variation 
for one minute is within the limits named. In most engines, 
this stroke to stroke variation is quite as important as the 
change of speed for one minute. Its effect is to bring the point 
of cut-off far too early in one stroke and as much too late in 
the next, these fluctuations taking place each time there is a 





Fig. 22. 


change of load, with an effect which is not conducive to econ- 
omy. Take for example, an engine supplying power for in- 
candescent lighting. Unless the engine is so small that an 
ordinary change in the load will give a considerable change in 
the point of cut-off, it does not matter so much if there is a 
considerable change in speed between friction load and _ full 
load, because in practice, this extreme change seldom occurs. 
The important point is that any moderate change in the load 
stall cause practically no variation in speed, and that there 
shall be absolutely no “racing” or violent fluctuations of the 
governor, thus preventing those sudden changes in voltage 
which in lighting purposes is so disagreeable to the eye and so 
destructive to the life of the lamp. 

By good regulation, then, is meant, that while the average 
change in speed shall not be more than one or two per cent., 
the instantaneous variations during a sudden change of load 
shall be a minimum and the variation between full load and 
friction shall not be more than 114 or 2 per cent. 

In order to show a few of the problems which present them- 
selves in the endeavor to secure good regulation see Fig. 24. 
Let O represent the point of attachment of the weight lever to 
the fly wheel, D the outer and C the inner positions of the 
center of gravity of the governor ball, B and A corresponding 
points of the spring conections to the lever arm, S the cevter 
of the shaft, and K the point at which the spring is fastened 
to the fly wheel. This spring must have initial tension wiien 
the engine is standing and the governor balls resting against 
the stop at the inner position. Because of this initial tension, 
the balls will remain in this position when the engine is started 
up, until the normal speed of the engine is reached thus giving 
maximum cut-off. Any further increase in speed will, duc to 
the centrifugal moment, cause the balls to leave the inner stop 
and take up a new position, where the spring and centriftgal 
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moment again balance and thus shift the eccentric center to 
give an earlier cut-off. 

If, throughout the entire range from C-to D, the centrifugal 
moment exactly balances the spring moment for the normal 
speed of the engine, it is an isochronous governor. Any in- 
crease in speed will cause the ball to fly to the extreme outer 
vosition and any decrease will cause it to fly to the extreme 
inner position. Not only would changes of speed cause this 
“racing” between extreme positions, but any other force such 
as the drag of the valve, friction or gravity action would cause 
it. This “racing” between extreme limits causes cut-off to 
-hange correspondingly even though there be but little change 
vould then be too weak for all points outside of mid position 
ind too strong for all points nearer the shaft. Any increase in 
peed would then cause the ball to fly out against the outer 
force at some speed above the normal; toward C it will be 
balanced at a lower speed. With this combination it requires 
sither some disturbing force or a change of speed to shift the 
ball. This is then a stable governor and the greater the dis- 
urbing forces, the farther the governor departs from good 
egulation, so that it is of importance that light balanced valves 
be used, gravity action eliminated and governor friction re- 
duced to a minimum. 

Suppose for comparison that a weaker spring be used instead 
of a stronger one; and give it sufficient initial tension to bal- 
ance centrifugal force in the mid position. The governor 
To accomplish this, a stronger spring is selected which has 
less initial tension, such that at about mid position of the ball, 
the spring and centrifugal moments be equal for the normal 
speed of the engine. For any point nearer D, the spring would 
have the advantage and can only be balanced by the centrifugal 
of load on the engine and evidently, as before mentioned, this 
is a very unstable and undesirable governor. 

In order to obtain stability, it is necessary that a slight in- 
crease of speed be allowed between the inner and outer stops. 





Fig. 23. 


stop, where the centrifugal force would have a decided ad- 
vantage. Here it would remain until the speed due to too early 
cut-off decreased below the normal, thus lessening the centrif- 
ugal force until its moment and that of the spring balanced ; 
and further decrease of speed would tend to cause the ball to 
fly to the inner extreme, where the spring would have the 


decided advantage and hold the ball there until the speed had 
increased considerably beyond the normal, when it would again 
tend to fly to the outer extreme. This would constitute a very 
unstable form of governor, and would intermittently tend to 
throw the cut-off clear from the minimum to the maximum, 
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Fig. 24. 


then back again to the minimum and so on, causing a very 
considerable change of speed. 

From the above, then, it can be seen that when a governor 
spring is used which will just balance the centrifugal force for 
all positions at normal speed, an isochronous arrangement is 
secured, but it gives a governor which is unstable and sure to 
race, due to such outside forces as valve drag, friction, change 
of load or gravity action. By using a weaker spring, the 
governor will be still more unstable and sure to race, while the 
fluctuations of speed will be considerable. By using a stronger 
spring .than that required-for perfect isochronism, the more 
stable will the governor be and the greater the increase of speed 
between light and full load. 





Laminations in Boiler Plates. 


When boiler plates are not solid in one piece but are in 
layers like the leaf of a book, they are said to be laminated. 
For many purposes, the fact of a plate being laminated is 
of no great consequence; but the chief evil is that if any 
portion of a boiler plate is exposed to the action of the fire, 
and that portion is laminated, say in two layers, the layer 
next to the fire will expand with the heat and form a 
blister which will crack very easily; therefore the place 
where this occurs will be the thickness of the blister thin- 
ner than before, and consequently weaker; and if this thin- _ 
ness extends over a large area there is, of course, danger of 
its bursting. The way to sound a plate is as follows: Ham- 
mer the plate all over with a light hammer. If the plate 
is of good solid iron it will sound clear, and the hammer 
will fall heavy on it; but if it has a tendency to blister, it 
will give a dull sound, and the hammer will rebound. Both 
sides of the plate should be tested in this manner. Some- 
times a plate will appear quite sound on one side, but wi:' 
be found defective on the other. 





10 THE PRACTICAL ENGINEER. 


April, 1904 





A SUBURBAN TROLLEY POWER HOUSE. 


A Condensing Plant Situated on the Banks of the Perkiomen 


at Collegeville, Pa. 


As the number of trolley lines surrounding every city 
have increased so rapidly and as these lines are extending 
their iron rails far inte the country, it has caused numerous 
power houses to spring up along these lines for the more 
economical distribution of power. One of these power 
houses is illustrated in the accompanying article. It is 
situated at Collegeville, in the eastern part of Pennsylvania, 
about one-half way between Norristown and Sanatoga, the 
two towns being the extremities of the line which the power 
house feed. Its location along the banks of the Perkiomen 
and near the railroad affords it excellent opportunity to re- 
ceive the necessary food required by the power plant. 

The power house is a large brick building 100 feet wide 
by 150 feet long and consists of two distinct sections, one 
for the engines and one for the boilers, the engine room 
being considerably the higher. Both parts of the buildings 
have high peaked roofs. The walls of the engine room are 
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Exterior of Power House. 


strengthened by latticed columns, which support girders 
carrying the track for the travelling crane which spans the 
entire room. The crane has a capacity of 25 tons and was 
built by the Reading Crane and Iron Works. The floor 
of the engine room is of concrete resting upon corrugated 
iron arches supported from I beams. The roofs are made 
of steel trusses covered with slate so that both sections of 
the power house are fire-froof. 

In the boiler room is a battery of four 300 horse-power 
Heine boilers, placed in one row on the side nearest the 
engine room. The floor of the engine room is considerably 
higher than that of the boiler room, so that the steam piping 
is carried from the tops of the boilers underneath the engine 
room floor to the cylinders. The boilers are fed by hand 
with anthracite buckwheat coal, the flue gases going out an 
iron stack, self supporting, 8 feet in diameter and 125 feet 
high. A Paterson Damper Regulator is used to regulate 
the draft. As the plant runs condensing, the feed water is 
pumped from the condenser to an overhead tank by a Smith- 
Vaile duplex pump, which is so connected that it can pump 
water from the creek in case the engines are run non-con- 


densing. The feed water flows from the tank by gravity 


to a Warren-Webster feed-water heater and purifier from 
which it is fed to the boilers by two Smith-Vaile pumps 
7-in. x 4-in x 10-in., this type of pump having two steam 
cylinders and four water cylinders. The condensers are o: 





Interior of Boiler Room. 


the usual jet condensing type, the pumps which pump the 
condensing water are of the fly wheel type, the water and 
steam cylinders of which run tandem. The condensing plant 
was built by the Pennsylvania Iron Works. 

The engine room at the present time contains two 750 
horse-power cross compound condensing engines built by 
the Pennsylvania Iron Works and the plant when finished 
will contain five of these units. The engines are directly 
connected to 500 K. W. generators and run at a normal 
speed of 100 revolutions per minute. The fly wheels weigh- 
ing 40 tons are made in eight pieces linked together and 
are 18 feet in diamcter. There is a spring attachment con- 
nected to the flywheels of the engines to prevent the en- 
gines from running away. It is set so that when the engine 
acquires a speed of about 115 revolutions, or about 15 more 
turns than the average, a weight will fly out due to the in- 
creased centrifugal force and move a lever attached to the 
engine bed. This lever operated a weight of about 500 











One of the 750 H. P. Cross Compound Condensing Engines. 


pounds which weight is released when this lever is moved. 
The weight, being released, drops down and closes a valve 
in the main steam pipe, thus preventing any runaways. 
The engines are oiled automatically by a gravity system. 
A tank whose capacity is about 7 barrels is located about 25 
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feet above the engines and filled with oil. The oil runs 
down through all the bearings by means of gravity into 
several filters, from which it is pumped back into the tank 
hy a 2in. x 1)%-in. x 234-in. Worthington duplex pump. 
‘he main bearings of the engine are also cast hollow so 
hat they can be water jacketed if necessary. 

The generators are of the 10 pole Westinghouse type, 
aving a capacity of 500 K. W. The average voltage is 
50 and the full load current is 910 amperes. They sup- 
ly the current to the trolley lines between Norristown and 
‘anatoga, a distance of 15 miles. Nearly all the route of 
he trolley line is laid out over the country roads and some 
ery steep grades are encountered so that the generators 
re frequently required to furnish a heavy overload for short 
itervals. One of the steepest grades is 13 per cent. which 
yrtunately is near the station. 
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Sanatoga end. There are three 500,000 circular mill cables 
connected to the ground return. 

There is an interesting attachment on the engines for 
taking indicator cards and consists of a bar about 2 inches 
in diameter with a helical slot cut in it, so proportioned 
that when the engine travels the full length of stroke, the 
bar revolves enough to give the indicator the required mo- 
tion. The bar runs in two bearings and is paraliel to the 
piston rod. A pin attached to the cross head engages 
with the slot and can be engaged or disengaged at will, 
the indicator string being connected to a pulley on the end 
of the bar. 


ssiieedsbaittaibionia 
Babbitting Journals. 


When about to babbitt a journal, wrap one thickness of 
common writing-paper smoothly around the bearing, fast- 


Interior of Engine Room. 


The marble switchboard which stands at the center of 
the power house is 71%4 feet high by 11 feet long and is ar- 
ranged to be enlarged as the station is enlarged. It con- 
sists of two main panels, one station panel and five cir- 
cuit panels. The instruments consist of 7 Westing- 
house ammeters, two voltmeters, one station ammeter, 
one station voltmeter, one differential voltmeter and 
one Thompson recording wattmeter, besides the usual 
switches and circuit breakers. The five different sections of 
the line are fed with 500,000 circular mill cables. Two of 
these connected in parallel, supply the Norristown circuit, 
and one of these in parallel with a No. 0009 wire run to the 


ening it in place with twine wound around the shaft in a 
The paper keeps the babbitt from getting 
It will also have a fine surface and 
The twine leaves 


regular spiral. 
chilled by the journal. 
will also fit just right without scraping. 
grooves for the oil. Before pouring the metal through the oil- 
hole, make sure the journal is level and in central position. 
By means of two pasteboard rings fitting the journal, the 
ends of the box are closed by using putty or soft clay. A 


high funnel of clay is made around the oil hole to facilitate the 
pouring in of the babbitt and to increase the pressure, so as to 
have the babbitt fit the box perfectly. 
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Changes and Improvements. 
By W. H. WAKEMAN. 


Some time ago I needed disks for 6-inch valves, and ordered 
them of a local dealer. When an effort was made to use one 
of them, it would not go on. The outside diameter was correct, 
but the disk was made wider, hence the inside diameter was 
less. Engineers know that as a rule, the time available for 
making changes on the main stop valves of boilers is limited, 
for if one of them requires repairs the boiler must be emptied 
and cooled off. If it is one of a battery, the whole of them 
will have to be shut off in order to remove pressure from the 
main steam pipe. 

It is rather exasperating, to say the least that will answer 
the purpose, under such conditions to find that a large disk will 
not go into place, for it is not a short job to file one until it 
fits. Somebody had evidently come to the conclusion that the 
standard disk was not wide enough to do good service, hence 
had made some of them wider, but from my point of view the 
change was not an improvement. 

The standard width gave a full bearing on the seat with 
some to spare, hence it would be no better if made 2 inches 
wide, while a departure from the standard size is sure to make 
trouble. Fortunately I had one of standard size on hand, left 
over from a former lot, and ‘it was used to repair the valve. 

Gate valves seem to be in evidence in our plants more than 
formerly. What improvement is claimed for this change? 
The gate valve has its place, and it is all right in that place, 
but this fact does not prove that it should be used everywhere. 
The globe valve has a crooked pasage through it, which causes 
much friction under.certain conditions, but where only steam 
passes through it, this crooked passage is not a great objection, 
but of course it is where cold water flows through the pipe to 
which it is attached. 

The gate valve is objectionable because it takes too long to 
open and close it, and when it is desired to only open it partially 
there is no praetical way of determining when it actually 
begins to open. One revolution’of the wheel may open it 
slightly or it may not, according to the design of valve, and 
the only way to tell definitely is to watch the gate as it slides 
backward, and count the revolutions given to the wheel. As 
this is seldom practical the engineer must guess at its posi- 
tion. With a globe valve the case it different, as it can be 
shut tight, and when the wheel is turned backward enough to 
release it, the engineer knows that it has begun to open, and 
he can then give it a large or small opening according to con- 
ditions. 

It is claimed that the gate valve is stronger than the globe 
valve, because the gate closes the opening without depending 
ov the threaded valve stem to resist the pressure. This is true, 
but it is not always a valuable consideration. For illustration 
of this point take a radiator or bank of pipes forming part 
of a heatiag system, using steam at 5 pounds pressure. Is 
there anv need of putting gate valves on here? I have globe 
valves that have been in use for nearly ten years that are 
tighter than some of my gate valves which have been used less 
than one year. Cause for the difference is found in the fact 
that when one of the globe valves leak, the old disk is taken 
out and a new one put in, but this cannot be done with the 
gate valves as the gate is made wholly of brass. 


Gate valves are sometimes made with removable disks, but 
they are not a complete success as it is difficult or impossible 
to keep them tight. With the all brass gate valve now com- 
monly used, all that the engineer can do is to continue its use 
until it leaks so badly that it becomes an intolerable nuisance, 
then have it taken out and a globe valve put in its place, but 
by this time enough steam has been wasted to pay for several! 
valves. 

Some time ago I saw a pair of boilers on which a 5-inch 
pipe extended from the steam space of one to the same point 
on the other. In the middle of it there was a gate valve of in- 
ferior design, that was not tight when new, and it grew worse 
the longer it was used. So long as both boilers were in use, 
the condition of this valve made no difference to anybody, 
for if there had been no valve there at all, the steam would have 
circulated through this pipe and kept the pressure equal, which 
was the only object of its use, but when the engineer wished to 
lay off one boiler, to clean it, or to accommodate the boiler in- 
spector, steam and hot water always dripped into it, making it 
unpleasant for all concerned, and causing rust on the tubes at 
this point. 

The gate valve afforded a straight passage for steam, but a 
globe valve with a removable disk would have answered every 
purpose and it could be kept tight without expensive repairs. 

It is true that the pressure does not act directly on the 
threaded valve stem, in the case of a gate valve, but a globe 
valve so seldom fails at this point that the claim made is 
practically out of the question. These conditions and more 
that I might mention, show that he change from globe to gate 
valves is not always an improvement. 

One of the latest changes made in steam pipes is the sub- 
stitution of steel for iron in constructing this important part 
of a steam plant. Now it is all right to sit in an office or a 
laboratory and calculate the increased strength due to the use 
of steel, also to think about its freedom from blisters, and 
how much lighter it is than iron pipe, but when a man must 
work in proximity to this pipe day after day, and after a time 
a length of it snaps in two like a pipe stem, What is he to think 
of the change, provided he is able to think at all after the ac- 
cident? Is it at all surprising if he prefers the tough wrought 
iron pipe that he has used for years without failure? This 
so-called improvement is not always appreciated as much as 
some of our designing engineers would like to have it, but 
it is probably taken at its true value. 

I sometimes wish that pipe was universally bought and sold 
by the pound instead of by the foot, because in that case the 
temptation to make it as thin (and as weak) as possible and 
still have it hold together under favorable circumstances, would 
be removed. The steam user would not care to have it made 
heavier than necessary, but extra cost along this line would 
then mean extra strength, and such a fault is a good one to 
find. 

A few days ago I examined a duplex pump and receiver used 
to collect hot water (resulting from the condensation of steam 
in heating a building) and put it into the boilers again. The 
throttle valve for the pump is connected to the steam pipe. 
where it is accessible for inspection and repairs. The pump 
lubricator is located in front of this valve so that all cylinder 
oil goes through it on its way to the cylinders. It is rather 
difficult to keep such a valve absolutely steam, water, and air 
tight, vet leave it in proper shape to work easily. The con- 
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sequence is that unless a drip pan is provided, some of the oil 
and. water find their way to the floor. 

This is an old fashioned apparatus, still it operates per- 
iectly, with the exception noted which is scarcely worth men- 
tioning. In order to overcome this, a comparatively new device 
as been brought out, in which the balanced valve is located 
jiside of the receiver. This prevents all drip of oil on the floor, 
jut where does it go now? 

If the lubricator is located in front of this valve, as it should 
'.e, cylinder oil drops into the hot water and is pumped into the 

vilers where it is not wanted, consequently it must be put 
nearer the pump, leaving the balanced valve to use dry steam, 
herefore it “sticks” occasionally and fails to control the speed 

f pump in a proper manner. Only kerosene can be run 


hrough it to overcome this fault. 
If this valve needs adjusting or repairs, there is one way 
) do it, and that is to shut steam off from the building, cool 
ff the receiver and take out the valve. Engineers will appre- 
iate the difficulty or the impossibility of such a course, during 
cold weather. This valve is not even supplied with a lever by 
‘vyhich to move it in case it does not work freely, and but few 
‘{ them are found that are always in first class order. This 
statement is not meant to convey the idea that these valves 
ire not as good as the average steam appliance, for they are; 
ut we have nothing along this line that never needs attention. 

This is another case where a change is an improvement in 
me respect, but proves detrimental in another and more im- 
portant point. 

There are other cases that might be cited to illustrate this 
point, but enough have been presented to show that while our 
machinery of various kinds is not perfect, some of the efforts 
made to improve it do not accomplish all that might be desired, 
while others are positively detrimental when all things are 


(). 


considered. oO 





Results of Tests Made on Gas Engine Pumps. 


The pumps in the Philadelphia High-pressure Service Sta- 
tion, which were described in the January issue, were recently 
tested for a twenty-four hour run. In that period, the water 
pressure developed fluctuated but slightly, the average pressure 
being 303.6 pounds per square inch. The water was drawn 
from the Delaware river and discharged into the overflow, the 
pressure being regulated by the automatic pressure valve. 

The engine consumed 20.54 cubic feet of gas per horse- 
power per hour. For the twenty-four hours 117,455 cubic 
feet of gas was consumed, according to the meter, which, at the 
rate of one dollar per thousand cubic feet, cost $117.45. The 
engine during the test generated 238 horse-power, consider- 
ably less than its rated horse-power. 

These engines are of the 4-cycle pattern, each engine having 
three vertical cylinders, 18 inches in diameter and 22 inch 
stroke and are rated at 300 horse-power when running at a 
normal speed of 200 revolutions per minute. They are directly 
connected to triplex pumps each cylinder having a diameter of 
11.5 inches and a stroke 12 inches. The cylinders of the engine 
were cooled by water jackets, the temperature of the inlet water 
being 37 degrees and that at the outlet 80.8 degrees. 

The above value of fuel consumption, however, was agreed 
by all the engineers present, who made the test, that it was 
very much too high, as the form of meter used was unreliable. 
The engines were previously tested for efficiency and they then 
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showed a consumption of 12.4 cubic feet per brake horse- 
power per hour. Based upon this consumption, the cost of an 
engine horse-power per hour would be, assuming the gas to 
cost one dollar per thousand cubic feet, $1.24. 

While economy is a secondary -consideration with every- 
thing connected with engines used for fire purposes, yet these 
figures compare very favorably with other gas engines used for 
manufacturing purposes, and the success of this system has 
attracted the attention of many municipalities-throughout the 
country. The big fire in Baltimore, closely followed by 
Rochester’s disaster, has renewed interest in the system and 
several cities have already planned systems of their own upon 
lines of this pumping station. There has not been a large 
fire in Philadelphia since this station has been in operation 
and one conflagration, which promised big things, was so 
quickly conquered by the flood of water poured upon it, that 
it never spread from the place where it originated. 
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A Large Mine Hoisting Engine. 





In the earliest days of steam engineering, when the first 
engines were introduced in England, they were used principally 
for pumping water out of the mines. In contrast to these old 
engines will be noted the four cylinder reversible hoisting 
engine used by the Tamarack Mining Co., Calumet, Mich. 














5000 H. P. Hoisting Engine. 


This hoist is the most powerful of any yet constructed in the 
world. The four cranks on the engine are connected to two 
crank pins, on each side of the large drum which carries the 
hoisting rope. They are so arranged that each pair of cranks 
have an effective turning moment when the others are on their 
dead point. It is operated and controlled by a man seated on 
a platform above the engine, who, by means of a system of 
levers connected to the necessary valves, has the engine at all 
times under perfect control. 

The load on the engine consists of 6000 feet of 114% inch 
rope weighing 21,800 pounds, a cage weighing 4200 pounds, 
two cars weighing 4000 pounds and the amount of rock hoisted 
12,000 pounds, making the total weight to be lifted at the start 
42,000 pounds. The hoist is designed to lift this total load of 
42,000 pounds at a maximum rate of speed of 5000 feet per 
minute, the total lift of the hoist being 6000 feet. 
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Water Tube Boilers. The recent cena of a 

number of water tube boilers has 
given rise to the discussion of some of the advantages and 
disadvantages of this type of boiler. The water tube boiler 
differs from the type of fire tube boiler in that they are so 
arranged that the water is on the inside instead of the outside 
of the tubes, these tubes usually forming the greater part of 
the heating surface. The supposed safety of the water tube 
boiler depends upon the fact that the main shell is always com- 
paratively small in diameter and that the tubes are only sub- 
jected to the intensely concentrated heat of the fire and the 
parts, in which the danger of rupture lies, are not subjected to 
the concentrated heat of the fire. 

Of the different forms of water tube boilers in use to-day, 
by far the greater number are of the horizontal type. They 
differ from each other principally in the details of construc- 
tion of the headers into which the tubes are expanded, most 
of them being made up of sectional headers, into which are ex- 
panded from two to eight or ten tubes, each header being con- 
nected by a separate tube with the main shell. There are 
other types in which the header, which is really a water leg, 
is made up of plates of flanged steel, riveted to the main shell. 
The tubes are expanded into one sheet of the water leg, the 
opposite sheet keing provided with hand holes and plates for 
access to the interior of the tubes. 

The general advantages usually claimed for a water tube 


boiler are as follows: The portion of the boiler which con- 


tains the water is so small in diameter that the material used 
in the construction can be made comparatively light without 
impairing the strength. Consequently the heat is transmitted 
to the water more readily and the danger of burning the iron 
where it is exposed to the fire is greatly diminished. The 
tubes contain no riveted joints and consequently no double 
thicknesses of metal are exposed to the fire. The draft area 
being larger than in a fire tube boiler gives more time for the 
absorption of heat of the gases before their exit to the chimney. 
The gases are more thoroughly mingled in their passage be- 
tween the staggered tubes and the combustion is therefore the 
more complete. The gases also impinge against the heating 
surface perpendicularly, instead of gliding along the tubes hori- 
zontally, making the absorption of heat more thorough. The 
circulation of the water in the boiler is more rapid and as a 
result, the temperature of every portion of the boiler is practic- 
ally the same and the tendency to deposit scale is materially 
lessened. 

The water in a water tube boiler is divided in many small 
bodies so that steam can be raised rapidly. This division of 
water into small masses avoids destructive explosions, as the 
circulation is so rapid that it keeps the heating surfaces free 
from steam bubbles and in this way facilitates a rapid transfer- 
ence of the heat from the gases to the water within the tubes ; 
so that an explosion from overheating is not so likely to happen. 

The space occupied by this type of boiler for a given power 
is much less than in fire tube boilers. The boiler is more ac- 
cessible for cleaning and repairs; it is less cumbersome and 
more easily transported; less dust is likely to collect on the 
tubes with its accompanying loss of heating surface, and so on 
can its advantages be mentioned. 

While many of these advantages have been actually borne 
out by practical experience, it must also be remembered that 
many engineers still prefer the fire tube type. Explosions are 
not an impossibility with either type, but from the standpoint 
of safety, the water tube boiler is distinctively better. The 
water tube boiler is a much more expensive apparatus than the 
fire tube, and this reason alone will cause the latter to be re- 
tained in many cases and where the cost of fuel is low, so as to 
make the economy in its use a secondary consideration, the fire 
tube type will continue to be widely used. 


va) 
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It has often been a matter of 


Liquid Fuel for 


surprise to the engineer, that oil 
Power Purposes. P S 


has not been more _ frequently 
used for fuel under stationary boilers. The ease with which 
such fuel can be handled and controlled; the freedom which 
it gives from dirt and smoke and the thermal advantages 
which it possesses has made it a fascinating subject for en- 
gineers, and from a theoretical point of view, it appears, in 
many instances,.as if coal could not compete with it. The 


principal reasons why its. use has not been extensive have been, 
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aside from any mechanical features that may be involved, that 
up until a few years ago, the supply has been comparatively 
limited and the cost of transportation to power plants a con- 
siderable distance from the source of supply has been excessive. 
So far as mere calorific value is concerned, crude oil is about 
1.7 times as good as a standard grade of steam coal and in 
many localities where it can be had by piping from the wells, 
it is quite capable of being used more economically than coal. 

This fact is being proven by the growth of oil burning 
power plants throughout Texas and California since the recent 
discovery of the new oil fields. These discoveries have been so 
extensive that there is good reason to believe that these oil 
wells will not soon be exhausted and an extensive supply of 
oil to meet the demands for the future, seems assured. It is 
this, together with the cheapened cost of transportation, due to 
newly constructed pipe lines and the high price of coal, which 
has prevailed in many manufacturing districts in the west, 
that has caused the use of crude oil to be used more in the past 
two years than all the other years in its history. 

The amount of petroleum produced every year is enormous 
and if there continues to be an increased demand for power 
purposes, the law of supply and demand will probably mean 
a higher price due to this increased consumption. For instance, 
in 1901 the production of petroleum reached the total of 69,- 
380,214 barrels and sold at an average price of 95.7 cents a 
barrel, while in 1900, when not so much oil was produced, it 
sold at $1.19 a barrel. It was this decline in price that brought 
the oil within the reach of the manufacturer and hence the in- 
creased number of consumers. It is often generally stated that 
oil must sell below a dollar a barrel before it can compete with 
coal and as soon as the price goes above a dollar, the manu- 
facturers cease to use it on a large scale. 

It has been this fluctuation in price, together with the fact 
that the oil industry is in the hands of the greatest monopoly 
that was ever organized and the fact that the price of oil in 
many parts of the country depends upon whatever they choose 
to make it, that has deterred many manufacturers from using 
it. Notwithstanding this, the price has been so much lowered 
that its use is now extensive. The growth of its application in 
the west can best be examplified by the statements that one 
railroad alone in California is now burning oil on about 200 
of its locomotives and another transcontinental line is using oil 
on more than 300 of them. It is also stated that stationary 
practice in Texas and California is also making like progress 
in the use of the liquid fuel, so that it has now become quite a 
factor in the engineering world. 





There seems to be a general 
misunderstanding in reference to 
the efficiency of a steam turbine as compared with other en- 
gines. The theory of the steam engine in no way conflicts with 
the theory of other heat engines. They all depend upon the 
same expression for ideal efficiency. This expression for the 
efficiency is represented by the formula T1—T2 in which 

a 
T1 is the absolute initial temperature and T2 is the absolute 
final temperature, expansion being carried out to the final 
temperature. This formula is not only applicable to the steam 
turbine and the ordinary forms of reciprocating engines, but 
also to heat engines of any description. It can therefore be 


The Steam Turbine. 


seen that the only way to increase the possible efficiency is 
to increase the initial temperature or to decrease the final 
temperature. If, then, the temperature of the steam entering 
the engine is known as well as the temperature of the exhaust, 
the maximum efficiency of any engine can be readily calculated 
and if the efficiency of any engine is said to exceed this amount, 
running under the stated conditions, there is either a wilful 
misrepresentation, or a lack of knowledge in the fundamental 
facts of the science of thermodynamics. 

The steam turbine has unfortunately been the victim of 
some of these wild statements, principally, perhaps, because its 
horse-power cannot be so readily calculated as in a recipro- 
vance in the progress of steam engineering, its efficiency has 
cating engine and while the steam turbine represents an ad- 
not been any better than can be obtained in the very best re- 
ciprocating engines. While the steam turbine is very valuable 
for many special uses, it has yet to prove that it can replace 
the reciprocating engine along ordinary lines and the hue and 
cry that it is going to replace all other types of engines seems 
to be rather premature. 

As before stated, the above formula represents the ideal 
efficiency, and all reciprocating engines have a very much less 
efficiency than this owing to such internal losses as wire draw- 
ing, clearance, initial condensation and condensation during 
expansion, re-evaporation, incomplete expansion and unneces- 
sary back pressure. The loss due to initial condensation is the 
most serious loss of those mentioned and grows worse as the 
temperature limits are increased, so that any effort to im- 
prove the theoretical conditions are met with a constantly in- 
creasing practical difficulty which limits the point to which 
expansion may be carried with useful effect and in a measure 
also the height of the initial pressure that may be advantage- 
ously employed. 

In the steam turbine the parts in contact with the steam are 
not subjected to any cyclical variations in temperature, but the 
temperature and pressure at any given part of the machine 
remains constant. In the turbine, therefore, this most im- 
portant loss is eliminated, and there is apparently no reason 
why there should be any practical limit to the initial tem- 
perature or the degree of expansion that may be made with 
good effect. Since the turbine, notwithstanding this great 
advantage, does not show any more efficiency than the re- 
ciprocating type of engine, its internal losses are probably due 
to friction caused probably by whatever water there is in the 
steam, as saturated steam even in an ideally perfect engine 
contains .a certain amount of water due to expansion. It has 
been suggested that by superheating the initial steam, this con- 
densation can be prevented, but tests of large turbines made 
with superheated steam have not shown remarkable efficiency. 
A number of tests made on large turbines with steam at 155 
pounds pressure, 45 degrees superheat and 27 inches vacuum 
have shown a not very remarkable consumption of 19.1 pounds 
of steam per kilowatt per hour. 

In comparing the economy of the turbine with that of the 
reciprocating engine, it must be remembered, as before stated, 
that there is no such thing as indicated horse-power in a tur- 
bine. The most usual and convenient measure of the power 
is in electrical units. The economy of the reciprocating engine 
is ordinarily stated in pounds of steam per horse-power per 
hour, so that care must be taken in comparing the two, to 
measure the output in the same units. 
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Some Types of Triple Expansion Engines. 


When a triple expansion engine is spoken of, it means 
that the steam is allowed to expand in the engine in three 
stages, but it does not necessarily mean that these three 
These ex- 


expansions are only done in three cylinders. 
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Fig. 1. 


pansions may occur in three cylinders or more, depending 
on the designer, who, for various reasons, may divide each 
stage of the expansion into two or more cylinders. There 
can therefore be a great number of combinations of the 
arrangement of the high, low and intermediate cylinders 
of this type of engine. 

A triple expansion engine also does not necessarily have 
only three cranks, but can have any number, the most usual 
arrangement, however, being two, three or four cranks. 
The accompanying illustrations show some of the usual 
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Fig. 2. 


forms of triple expansion engines as found in practice. Fig. 
I illustrates a triple expansion engine of the usual type with 
the intermediate cylinder between the high and low pressure 
cylinders. The cranks in this case are 120 degrees apart so 


that two of them are always effective in doing work. This 
type of engine, when used in stationary practice, requires 
a comparatively light fly wheel, as the amount of energy 
that it must store up or give out is not very great, owing 
to the fact that there are six points in a revolution where the 
work given out and that absorbed by the fly wheel are equal, 
compared with only two points of equality, in one revolu- 
tion, with a single crank engine. The turning effort is also 
more constant with a three crank arrangement. 

The arrangement of having the intermediate cylinder be- 
tween the high and low pressure cylinder is not always fol- 
lowed as either the high or low pressure cylinder may be 
between the other two. This latter arrangement is some- 
times done to get more receiver space in the pipe which 
connects the cylinders. A number of engineers favor the se- 
quence, high, low and intermediate, that is, the low pres- 
sure cylinder between the high and the intermediate as it 
gives a better card and the receiver pressure is more uni- 
form. 

One of the many arrangements of using more than three 
cylinders with three cranks is shown in Fig. 2. In this ar- 


H.P.C. 

















Fig. 3. 

rangement there are two high pressure cylinders, one inter- 
mediate cylinder and two low pressure cylinders. Steam is 
admitted into both the high pressure cylinders from the 
boiler. The exhaust from both high pressure cylinders be- 
come the driving steam in the intermediate, the exhaust 
from the intermediate being divided to drive both the low 
pressure cylinders. This arrangement is often used in mar- 
ine practice where there is plenty of head room. By put- 
ting the high pressure cylinders above the low, it makes the 
length of the engine somewhat less as shown in Fig. 1 as 
the engine is so proportioned that the area of both low 
pressure cylinders in Fig. 2 would be equivalent to the 
area of the low in Fig. 1 if the engines were both of the 
same horse-power. 

Fig. 3 represents an arrangement of the cylinders in a 
triple expansion vertical engine, where it is necessary to 
make the length of the engine a minimum. In this case 
there are two cranks and four cylinders, two high, one in- 
termediate and one low. The cranks are at an agle of 90 
degrees. Steam is admitted into the two high pressure 
cylinders and is exhausted into a receiver from which the 
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intermediate cylinder gets its steam. The intermediate ex- 
hausts into a receiver from which the low pressure is fed 
with steam. 

When horizontal engines are of the triple expansion type, 
they rarely ever have three cranks, but usually have two 
cranks and three cylinders but are very much less used than 
the triple expansion vertical type. Fig. 4 represents a 
triple expansion engine which is sometimes used either as a 
horizontal or vertical arrangement. The high pressure 
and intermediate cylinders run tandem and the low runs 
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Fig. 4. 


separately, the area of the three cylinders usually being so 
proportioned that the sum of the horse-power of the high 
and intermediate is made equal to the horse-power of the 
low, the cranks being set at go degrees. 

Fig. 5 shows a similar arrangement except that the high 
and low pressure cylinders run tandem and the interme- 
diate runs on a separate crank, the cranks as before being 
set at go degrees. When engines of the type shown in Fig. 
4 and Fig. 5 are used horizontally, the flywheel is usually 
placed between the cylinders, the pipe leading across from 
the cylinders being of sufficient volume to act as a receiver. 

Triple expansion engines have been used with fou 
cranks, set 90 degrees apart, the cylinders being usually ar- 
































Fig. 5. 


ranged in the fore and aft style having one high pressure, 
one intermediate and two low pressure cylinders, each con- 
nected with its own crank. This makes a very expensive 
construction and is rarely used. In fact it is seldom used 
even in quadruple expansion engines where they usually 
get the four expansions by means of cylinders so arranged 
as to work with three cranks and sometimes two. 

In the preceding figures the most usual arrangements of 
the triple expansion engine cylinders are shown, other ar- 
rangements being more generally used in marine practice 
or in Europe. Some of these arrangements include the four 
cylinder two crank type, having one high, one intermediate 


and two low pressure cylinders, the high and low and in- 
termediate and low run tandem. Another arrangement 
which has been used is of the six cylinder three crank ar- 
rangement having one high, two intermediate and three 
low pressure cylinders, the high and low running tandem 
between the intermediate and low, which run tandem on 


each side. 
—————_q—_—_— 


Noon Hour at Powers’ Mill. 
PART VIII. 
By A. Epwarp RHODES. 


The educational movement is spreading. Dennis surprised 
us all to-day by informing us “Thot he jist got a letter this 
mornin from the Korispondince school atellin him thot he got 
98 percentage fur his first lesson in rithmetic, an fur him to 
keep right on an preserve.” 

Old Dick wanted to know if we did not think these schools 
do wrong in enrolling as members, such men as Dennis and 
others who can barely read and write? 

“Why boys,” says he, “I know a man, an engineer at the 
Round Rolling Mill, he is fifty years old if he is a day, an as for 
writing, its a question as to who is the poorest hand at it, him 
or me. Yet only last week he paid cash for a course in one 
of these schools.” 

Donner wetter you fellers makes me dired! I nefer vos 
a scholard und nefer mooch to school vent bud I dells you's 
dot der schools dot deach by der writtin sistem is all right in 
der main. Id is not dere vaults ven one of dere representations: 
represents more as der truth. Dot vas nod der vault mit der 
school. It vas der feller dot vas hired to work for dem, shust 
like it vos nod der vault of Mr. Bowers if I vorgets myseluf 
und blow my boiler oop for my carelessness, ain’t dot it Kid? 

Yes, Hans, I agree with you. The correspondence school 
system is all right, and I believe it has come to stay. But say, 
time is passing away and I know some of you want to know 
what I found out last night about the flywheel problem we 
were talking about yesterday noon. The question was: Is 
it safe to run a cast-iron fly-wheel 18 feet diameter, 22 inches 
face, 10 inches thickness of rim, 100 revolutions per minute. 
The wheel is made in halves fastened together by three 2-inch 
bolts through lugs, and three 2-inch rods passing over the joint 
in recesses in the outer edge of the rim; then the ends are 
turned at right angles and pass through the rim, having nuts 
on the inside. 

Now,—let us assume the rim of the wheel to weigh, ap- 
proximately, 40,000 Ibs.,—which would make the centrifugai 
force 1,170,721 lbs. The twelve bolts and rods must then hold 
372,650 Ibs. The cross-section of these bolts and rods, allowing 
for the threads on the bolts, we assume to be 30 inches; hence 
the tensile strain is more than 12,000 lbs. per square inch. This 
is much too high for the bolts, and considerably too high for 
the rods. There is another point that should be carefully con- 
sidered in fastenings of this kind. That is, the rods referred 
to are not likely to get much strain until the joint has opened 
somewhat, while the bolts are screwed tight and have consider- 
able initial strain. This may throw nearly all the duty of hold- 
ing the halves of the wheel together on the six bolts, already 
weakened by threading. The above is a more or less true con: 
sideration of the facts, and depends largely upon how well the 
rods are fitted and put into place. The wheel, possibly, would 
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run for years, but if such a wheel was substituted for the one 10,000 Ibs. we must make the length from.C to D equal to 5 


on the engine I am in charge of I would hunt another job. So 
far as the rim of the wheel is concerned, making allowance 
for the holes for the rods, the breaking strain will be less than 
1,200 Ibs. per square inch; hence this part of the wheel should 
be quite safe. 

Yis an I niver see a built-up fly-wheel yit whot bursted but 
whot it give way in the fastinins. Be gob I don’t believe the 
mechinist is a bether facthor of safity nor a casting whot looks 
sound on the inside but is full of sand holes an internal strains 
on the inside of it. 

I don't know Dennis if you are altogether fair to the machin- 
ist, it seems to me that most mechanics are rather proud of 
doing a good job. 

Yis an now ye are admitin me argiment. Most mechinists is 
a doing good jobs an so is most castins good castings, but once 
in a while the mechinist makes a fit jist as little too loose, an 
then he says let her go, no one will ever know, and there he is 
like the castin I was talkin about. 

All right Dennis, I give in, not because you are right, but I 
want to show you fellows that was not at the council meeting 
last night what a treat you missed. You all know Jim Dugan, 
well he was there and operated on the black-board. Here is the 
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stress brought to bear on boiler braces at different angles. In 
order to give an intelligent answer, take the following example: 
I.ct S represent the circular shell of a boiler; Ha head, which 
is flat and must be stayed; B one of the boiler braces, which 
sustains the head H; and let the pressure at A, which the 
race B must resist, be equal to 10,000 pounds acting in the 
direction of the arrows. The question now has resolved itself 
into: What will be the stress on the brace B. 

It was shown that this problem can be solved in two ways— 
first. by a graphic construction, and secondly, by calculation. 

First. by the graphic method: Draw a horizontal line C D; 
the length of this line must now be made to represent the 
civen pressure of 10,000 Ibs. This is best done by adopting 
a certain length to represent a certain number of pounds; 
thus, for instance, we may say that 14 of an inch is to represent 
19,099 Ibs.. or 14, of an inch is to represent 5,000 or 500 Ibs., 
or 14 of an inch may represent 10,000 or 500 Ibs. In fact 


Guestion he propounded: Give me a rule for computing the 


the arrount of pressure that 1, 144, 4 or ¥% of an inch is 
to represent is a matter of choice. Let us adopt 14 of an inch 
to represent 1,000 Ibs. Now since the line C D must represent 


inches—that is 144 X 10 = 5 inches. 

Through the point D draw a line E D perpendicular to C D, 
and through the point C draw a line parallel to the brace B 
cutting E D at the point E. The length of the line C E will 
represent the stress brought to bear on the brace B in resisting 
the 10,000 lbs. pressure at A. Now, since every 14 of an inch on 
the line C D represents 1,000 lbs, every 14 of an inch on the 
line C E will also represent 1,000 Ibs, and consequently, if the 
line C E measures 514 inches, which is equal to 144” & II, we 
conclude that the stress in this brace B is 11,000 lbs.; or, 
if the length of the line C E is equal to 534 inches, then the 
stress in the brace B is equal to 11,500 lbs. In short, the stress 
in the brace B is to the pressure at A as the length of the line 
C E is to the length of the line C D. 

If the stress in the brace B is to be found by calculation, 
we construct a triangle C E D as before. This triangle will 
be a right-angled triangle, and consequently we can find the 
length of the line C D by the following rule: Add the square 
of the line C D to the square of the line E D; the square root 
of the sum will be the length of the line C E. If the length 
of this line is found to be 51% inches, and we have adopted 14, 
of an inch to represent 1,000 lbs., then the stress on the brace 
is equal to 11,000 lbs. Time to blow the 10 minute whistle. 
Hustle, everyone of you. 





Economy. 


By C. W. Dun ap. 

I was told by the general manager of the “stogie’”’ factory 
that I was using a great deal of water and to try and economize 
on it if possible; in other words to look at the water piping and 
see if there were any leaks. I made a thorough search and 
found no leaks worth mentioning and reported the same back 
to the manager. The plant consisted of a battery of four hori- 
zontal tubular boilers 56” x18”, each boiler having 34—4” 
tubes, and rated to develop about 75 horse-power each. These 
boilers were used for heating the factory and furnishing steam 
for engines in another building where stampings were made in 
sort of a machine shop. Both shops being under the one man- 
agement, two of the four boilers were ample to keep things 
going during the summer months, but it required three in the 
winter time. At the time I speak of ’twas the first month in 
the winter that we had had three boilers in service, and also 
my first month in the employ of the company. Right here I 
will say that I had sized up the manager as a crank on economy 
and that he would do a great deal to save a penny, regardless 
of the cost, etc. 

At my first examination of the boilers I noticed at the back 
end there was a brass plug 2” in diameter screwed in the head 
alongside of the hand-hole plate on each boiler, and I surmised 
that here was where the blow-off connections had been, were, 
or intended for, but someone had changed them to the bottom 
of the shell. After some calculating, I conceived the following 
arrangement: From each 2” hole in the back head of each 
boiler I put a piece of extra heavy pipe straight out through the 
brick setting, making sure to cover this pipe where exposed to 
the intense heat of the combustion chamber with 2” of asbestos 
covering. I made sure that it would keep the fire from the 
pipe, as this pipe would surely be a dead end when not in use. 
On the end of the piece leading from each boiler I put a 2* 
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Jenkin’s Globe Valve and a service ell leading down from this. 
I screwed a piece of 2” pipe long enough to reach’ within four 
inches of the floor. On the ends of each piece of pipe I put an- 
other ell, and into these ells I screwed’ the male end of a service 
ell (2”), then a nipple, then a T on each one with a 2” brass-box 
union. Between each boiler connection I connected up this 
conductor pipe, or blow-off, whichever you may call it, and led 
the pipe through the wall into the engine-room, where a small 
6" x 9” center-crank slide-valve engine operated the machinery 
in the stogie factory and drove the dynamo for lighting pur- 
poses. This engine exhausted to the atmosphere through a 
back-pressure valve, which maintained about 3 pounds on an 
open heater. This heater received the returns from the heat- 
ing systems of both buildings, and the exhaust from the small 
engine tended to heat the water to about 190°F. 

Now a great deal of steam escaped from these two buildings 
in different ways and the result was that quite a bit of fresh 
cold water had to be put into the heater from time to time to 
keep up the supply to the boilers and, by the way, the exhaust 
from the feed pump was forced through the heater with a back- 
pressure valve also. Now the sediment or scale-forming matter 
in the water compelled me to clean one of these boilers every 
two weeks; so by connecting up this auxiliary blow-off pipe, 
I could use the water that remained in the boilers after they 
were cut out. This water would remain hot a long time after 
the boilers were cut out, and hot water admitted to the heater 
would make a saving not only in fuel, but the water contained 
in each boiler amounted to a great many gallons in the course 
of a year. When I cut out one of the boilers and cut in the 
other one the steam would remain in the one cut out a long 
time, sometimes twenty-four hours. So from the dome of each 
boiler I connected a line, arranging it for expansion and putting 
a valve or stop at each dome. [ led this line to the cold water 
supply pipe leading to the heater, and connecting it into a Y 
fitting and a check between the supply valve and heater. With 
a valve in this line I could use the steam left in the boiler that 
was cut out. This steam had a tendency to save also, for it 
heated the cold water going from street mains to the heater 
direct. 

Some may think this an expensive undertaking, but with all 
of the fittings at hand, all it cost the company was a new set 
of pipe cutting and threading tools. There must have been 
some economy in it, for when the water man read his meter 
at the next regular monthly reading, he said that we were not 
using near as much water as before. There was also a saving 
in the fuel, because when the manager checked up the coal 
report he had a smile on his face; something very rare for him. 
It is a nice thing to have the boss say, how is it George, you 
haven’t used as much coal this month as last, and you are doing 
more work? In practicing economy in a steam: plant I always 
find it brings good words from the man that pays the coal bills. 
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High Pressure Gas Distribution at St. Louis. 


A gas power installation of exceptional interest is now under 
construction at St. Louis, Mo. The system has for its object 
more efficient distribution of gas over larger areas than may 
be economically covered by the simple method of running large 
low pressure mains from a centrally located gas generating 


plant to supply all parts of the city. The system under con- 
struction is intended to supply the entire city of St. Louis, 
embracing an area of approximately 65 square miles. 

It is evident that in order to serve the outlying districts of 
such an area, one of three methods must be employed: Ist, 
large low pressure feeder from central holder to center of 
district to be covered; 2nd, medium sized feeders from main 
holder to auxiliary holder in center of district; and 3rd, high 
pressure feeder to distributing center, using pressure reducing 
valves at this point for obtaining proper pressure upon the 
service lines. The enormous expense for construction entailed 
by the first two methods has practically prohibited their use in 
St. Louis, and the high pressure system is being installed. 
With this system, the size of feeder pipes is greatly reduced 
and the necessity of auxiliary district holders is entirely done 
away with. 

For serving suburban communities, lying far beyond the 
city limits, this method may be extended and the pressure of 
the gas raised to any desirable extent for transmission through 
small pipes, this pressure being reduced at the suburban dis- 
tributing center by pressure regulators, as in the medium 
pressure system above mentioned. 


This gas distribution system as a whole presents a striking 
similarity to the ordinary alternating current distribution sys- 
tem with primary high pressure feeders, reducing transformed 
and secondary low pressure distributing lines, the theory of 
high pressure transmission being in both cases identical. 

The pressures to be employed in the system under construc- 
tion at St. Louis are approximately 5 lbs. per square inch for 
the medium pressure feeders and from 20 to 8o lbs. per square 
inch for the high pressure suburban feeders. On account of 
the use of cast iron mains, the 5 lb. limit was chosen for the 
medium pressure system, but for the high pressure system iron 
pipe with screwed fittings will be used. With this construction 
any desirable pressure may be carried with entire safety and 
the radius of distribution extended to 100 miles if necessary. 

In the medium pressure system, the gas pressure will be 
supplied by a blowing unit, direct driven by a 300 H. P., 
Westinghouse, horizontal gas engine. The engine has two 
double-acting cylinders, 161% inches in diameter and 24 stroke, 
arranged in tandem with a single crank. The engine uses for 
fuel the ordinary illuminating gas such as is distributed to 
customers and draws its supply directly from the gas main. 
The engine operates upon the four-stroke cycle and the method 
of governing secures a constant quality of explosive mixture 
at all loads, the quantity of the mixture being proportioned 
by the governor to the load on the engine. Electric ignition is 
employed. 

In this particular installation the engine is controlled by an 
automatic pressure governor which adjusts the speed of the 
unit in direct proportion to the demand for gas, the speed 
thus being in inverse proportion to the pressure in the distribu- 
tion main. So sensitive is this control that the variation in 
pressure will not exceed 8 ounces for a 50 per cent. range in 
gas output. 

The regular centrifugal speed governor is, however, also 
used in order to prevent, under any conditions, the engine 
running at excessive speed. 
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ing as possible, a moderate rate will be paid by us for all contributions pub- 
lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
ability to draw or write well. We will redraw or revise whenever necessary—it js 
the idea we want. New ways of doing old things, criticisms of accepted theories, 
and general engine-room experiences are especially solicited. 
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Horse-Power of Simple Engines. 


a ORDER to make this department of THE PRACTICAL ENGINEER as interest- 





























EpitoR THE PRACTICAL ENGINEER: 

From time to time we find the following question asked: 
What is the rule for determining the horse power of an engine? 
Some answers quote the formula 

PLAN = H. P. 
33000 

Where P equals the average pressure, L equals the length 
of stroke, A equals the area of piston head and N equals the 
number of revolutions per minute. There is no reference to 
the area of the piston rod in the above formula. It is supposed 
that the above formula is close enough for all practical pur- 
poses and that the power lost by the piston rod can be dis- 
pensed with. In buildings where manufacturers hire steam 
power we find the area of the piston rod enters as a factor 
in determining the amount of power used by each tenant. It 
is customary in making calculations for power to subtract half 
the area of piston rod from area of head and proceed as if 
the area of piston head offered no further surface for the steam 
pressure to act on. 

Let us assume that we are required to find the horse-power 
of an engine whose dimensions are as follows: Diameter of 
cylinder = 18”, stroke = 36”, average: pressure = 45 lbs. per 
square inch, and revolutions per minute = 90. Area of head 
will equal 254.46 square inches, number of feet travelled by 
piston will equal 540 feet. Now putting the above formula into 
operation we have 

H. P. = 254.46 X 45 X 540 = 187.38 
33000 
Here we see our engine is developing over 187 horse-power. 
Such an engine as this will have a piston rod whose diameter 
will probably be 314”, and in order to obtain the correct power 
from such an engine, the area of the piston rod must be con- 
sidered. From the area of the head we must subtract half the 
area of piston rod. Now the area of this piston rod will equal 
8.295 inches and half its area is 4.148. Now from 254.46 sub- 
tract 4.148 we have 250.321 instead of 254.46 as mentioned 
above. The formula will now appear as follows: 
H. P. = 250.321 X 45 X 540 = 184.38 
33000 


instead of 187.38 as given in the above formula. 

It will be seen that our piston rod can be considered as an 
engine whose piston area is equal to 8.29 inches, average 
pressure equal to 45 lbs. and number of feet traversed by piston 
.. equal to 270 in one minute. 


The power developed by this engine will equal 
8.29 X 45 X 270 = 3.05 H. P. 
33000 
Indicator cards should be taken from both ends of cylinder 
and the average pressure determined from each card separately, 
then add the average pressure so found and divide by 2; the 
result will be the correct average pressure to use in the above 
formula. Suppose for the sake of illustration the average 
pressure obtained from the head end of cylinder is equal to 47 
Ibs. and from the crank end 49 lbs., then 
47 + 49 = 48 Ibs. 
2 
average pressure, which can be substituted for the letter P in 
the formula. If the valves are set correctly, the crank end of 
cylinder will develop the least amount of power, otherwise the 
crank end may develop the greatest power. 
New York, N. Y. W. K. 








A Modern Brick Plant. 


EpiroR THE PRACTICAL ENGINEER: 

In the town where I work, we are building three large yards 
for the manufacture of fire bricks, a process which is entirely 
different from making building or paving bricks and they are 
the most complete and modern of their kind in this country. 
The main building is 360’ x 70’ with a heated floor for drying 
the bricks. The engine and boiler room is 30’ x 50’ and the 
machinery building is 30’ x go’, three stories high. 

The main feature of the works is, that from the time the clay 
leaves the railroad car until it reaches the moulds no manual 
labor is required. It leaves the railroad cars, passes through a 
crusher and is taken by a 63” elevator to the third floor. An 
85’ conveyor distributes it to the bins on the second floor from 
which it passes by chutes to the pans on the first floor, where 
it is ground. Power. pan emptiers are used which empty the 
ground clay into cars of special construction. The cars dump 
the clay on the moulders’ tables, where for the first time it is 
touched by hand, hand-made bricks being superior to machine- 
made ones. When machine-made bricks are required, a ma- 
chine capable of turning out twenty thousand in ten hours is 
used. 


Lock Haven, Pa. IW. A. Ds 
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A Bargain Plant. 


EpitoR THE PRACTICAL ENGINEER: 

Some time ago, I accepted a position as engineer in an 
electric light plant. The original plant was composed of two 
condensing Philadelphia Tandem Corliss Engines, 10” x 20” x 
30”. One engine was a right hand and the other a left hand 
engine. A 4-inch diameter shaft with clutched pulleys ran the 
full length of the building with engines belted to driving 
pulleys at each end of the shaft. From the shaft were run 
three Western Electric Arc Machines. The engine room meas- 
ured 70’ x 65’. 

The construction engineer who devised the plan of setting 
the engines up is entitled to a leather medal as he set the 
engines 24 feet between centres, ncessitating, after a time, the 
placing of two idlers on each driving belt; one close to the 
engine flywheel, the other close to driving pulley, to get some- 








nicl ict marist 








April, 1904 





THE PRACTICAL ENGINEER 21 





where near the rated horse power from each. This plant at the 
start simply furnished the town with street arc lights of 2000 
candle power, and to say they were burning half the night 
would be stretching the truth. In time, they added a Westing- 
house alternator of 75 K. W. and exciter. 

As the users of incandescent light and power multiplied, 
the two engines were not able to handle the load, so something 
had to be done immediately. By this time a first-class me- 
chanical engineer was employed as superintendent. He ad- 
vised the directors to buy a new engine, but they bought a 
second-hand Corliss condensing engine 20” x 48”, with a 16 
foot flywheel, which cost more to overhaul than it would to 
buy a new 500 H. P. Cross compound Corliss. When they got 


two and a clutch put in so if anything happened to the large 
bargain unit they would be able to worry along with the two 
old small units. Between the large and small units the shaft 
was connected at (B) by another clutch. The position of the 
engines leaves a loose pulley at (C). This loose pulley was a 
source of trouble to the previous engineer, whose place I took. 
You could boil a dinner on it while feeding two cups of grease 
a minute. It would have been just as easy to keep a red hot 
furnace cool. The first night I broke in, they were telling 
me the trouble they had. I asked the day engineer if nothing 
could be done to remedy it. He said, no let her get hot, don’t 
worry, she has run three years that way without much damage. 
Keep the grease on her, that will do. I was not satisfied with 
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this supposed bargain set up they found she would not run. 
Before they could get her to work, they rebored the cylinder, 
put in a new piston and rod, a new valve motion, new valves, 
repaired the governor, put in a new box for the crank journal 
and repaired the crank. They speeded her up from 65 to 90 
revolutions per minute in order to get 400 H. P., making the 
flywheel run close to the bursting point; lengthened shaft 25 
feet; threw out two of the small arc machines, substituting 
two larger ones and added two new alternators of 75 K. W. 
and 120 K. W. with exciters. 

The new superintendent saw that this rejuvenated scrap pile 
was set up as shown in sketch. At (A) the shaft is cut in 
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this but raised the pedestal a few inches thus relieving the 
strain from the top box. The trouble disappeared and we now 
use only 5 ounces of grease in nine months. 

Upper Troy, N. Y. A. K. 

The Way Some Things Are Done. 
EpITtoR THE PRACTICAL ENGINEER: 

The writer has had considerable experience with engineers, 
working as an assistant and also having charge of engineers. 
I always find every man has his own idea the way of doing 
his work and I often think many have a poor as well as a 
dangerous system of doing. 
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The writer at one time had charge of a plant and on this 
occasion I had to work all night with a machinist repairing 
a break down in the factory. The assistant engineer came on 
about daylight to heat up the factory. The assistant not know- 
ing anyone was about proceeded in his usual way to get under 
way, as he would have to hustle to have the place warm in 
time for starting. This man, I noticed, had steam up on the 
factory and to my surprise he was only opening the water glass 
valves, and as it happened he had just begun on No. 1 boiler, 
No. 2 had not been opened. I quickly examined No. 2 and 
found these closed also. I turned to this man and asked him if 
this was the way he had been doing. He said I have tried the 
cocks before starting. Well, why did you not open the top and 
bottom valves on the water glass while you were about it? I 
inquired. I always leave that until after I get started, he re- 
plied, as I gain time that way. 

Now the writer had instructed this engineer to make sure 
all was right and always before starting to pull his fires over 
and also to blow his boilers down about a half gauge of water. 
He had not done as I had instructed him so I gave him time 
enough on the following Saturday night, for I considered him 
a very dangerous man, and it was always a question in my 
mind whether that man had even tried the gauge cocks before 
he started his fires, and as for blowing the boilers one gauge, 
this was also neglected. 

Speaking of blowing down boilers, as is sometimes done by 
engineers, reminds me of an engineer who had charge of a 
plant close to where the writer is in charge of a plant at the 
present time. I could hear this engineer blow off a quantity of 
water every morning about 9 A. M. It seemed to start so 
sudden at full head and stop just as quick. I became curious 
to know how this fellow handled that valve. So one morning 
I made it my business to be on hand to see the operation per- 
formed. As I was entering the fireroom he was about to blow 
down some. As he began, I went out to the blow-off valves to 
watch how it was done and just as usual it went off with a 
bang and was stopped in a like manner. 

I thought a few words of advice to this young man on the 
matter would be a good thing, so I mentioned the fact and ex- 
plained to him what might be the result of continuing this 
practice indefinitely. I explained to him also the practice was 
dangerous, to say the least, and if he had had a plug cock in- 
stead of a globe valve chances are he might have torn the pipe 
from the fitting or burst some of the fittings from the water 
ram he was making of it. 

To see what a dangerous practice it is to handle a valve as 
this young man was in the habit of doing, suppose we take for 
an example a boiler fitted with a plug cock and having 80 
pounds steam pressure, and the cock is opened full head very 
suddenly, then it is easy to show by the principles of hydro- 
dynamics that if friction be disregarded the water that escapes 
through that blow-off will have a velocity of about 110 feet per 
second. Now while a column of water is moving with or 
about this velocity, let us suppose this plug cock is suddenly 
closed. The very considerable momentum of the mass of 
moving water in this pipe is sure to make itself felt, and the 
energy of this mass of water due to its velocity of 110 feet per 
second is expanded upon the pipe and fitting, which produces 
tremendous strains. 

It will break fittings and also has been known to burst pipes 
and tear pipes loose from the fittings, but is more liable to burst 


a fitting or a pipe than anything else. The proper way to use 
a blow-off valve or cock is to open and close slowly and this 
should be always remembered. 

Abington, Mass. ae 
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Indicator Cards. 
EpiItoR THE PracTicAL ENGINEER: 
In the December number of “The Practical Engineer’ I 
saw Mr. C. W. B. Mc. C. indicator diagram of a cross com- 
pound Corliss engine 24” and 46” x 48”, asking for informa- 


Boiler Fres.s loo* 60° Spring 








tion. I will try to help him out and if I am not right would 
like someone to tell me where I am wrong. 

The diagram of the high pressure cylinder is very good and 
cannot be improved to any great extent. The cause of the 
dropping of the steam line is an indication that the connecting 
pipe and passages are too small for the piston speed and 
diameter. 

The diagram of the low pressure cylinder indicates that the 
release does not take place soon enough, causing the pressure 
to hold up to the end of the stroke. It should form a line 


12* Spring 





Cronk Head 








similar to the high pressure card. This may be corrected by 
setting the eccentric ahead, making both release and com- 
pression earlier. 


Elgin, Oregon. J. & B. 
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Rodney’s Troubles. 
Or Do We Need a License Law in Michigan? 
(Sixth Letter.) 


Mistur editur, deer sur, it hez bin sum tim sense i rit tu u 
and ma bee u think i furgot about riten but ure rong fur az u no 
i haint uzed mi injin mutch this wintur on ackount uv the big 
sno heaps and big winds, and tu, it hez bin aful kold in theas 
parts so a fellar woodnt dast tu stur out mutch. but las wens- 
day henry went up to the lecktrik lite stashun in our town and 
when he wuz thear he sed thet sum fellars wuz testen the injins 
and thet he herd a fellar say thet he wus taken a card off ov 
the injine. henry says thet the fellar kud reed rite off ov the 
card jist whut the injine wuz doen, henry sed the fellar wus 
tellen about kooshen and kumpreshun and vackum and bak 
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preshur, and lode line, meen defektive preshur, and henry sez 
tha mezzured the dooty ov the injin in fut pounds ov wurk. 
pleeze mr editur explane thease things tu me fur i hev an aple- 
kashum at the lecktrik lite stashun fur a job az engernear and 
ef i git it i wil rent mi thrasher injin to lem hoversak doun at 
warfels korners. henry sed thet 1 ov the fellars hed a string 
tide on tu the watter glas on the biler and when henry askd 
him whut it wuz fur he sed to keep a sertin leval awl thu tim. 
now mr. editur how kud the fellar hold the watter in 1 plase 
in the biler with a string tide around the watter glas, fur if 
i kud du that on mi thrasher injin ide thro the pump away or 
sel it tu a junk pedlar. plieze anser this kwestun az sune az u 
kin. henry sez that tha wade evri bit uv the watter tha uzed 
and wuz mitey purtikler about it and henry sez thet sum of the 
fellars wer arguen and arguen about the amount ov watter 
devapuratid in a our akorden to the kole uzed. 
now mr editur dont u think that thay wuz verri fulish tu argu 
about the watter, when the villidge gits it frum the oggal 
krick fur nothen. dont u think thet tha wuz very foolish to 
be blusterin about the kole when the villidge pase fur it. and 
the fellars made the firesmen taik the ashs frum the biler and 
way em. now i kant se whut that wuz fur. tha surly koodent 
be enny moar gud to uze aftur tha wuz burned out. kood tha 
mr. editur. henry sed thet in the lecktrik lite stashun tha 
hed awl the pipes kuverd with sum kind ov white stuf, and 
whun henry ast thu fellar whut it wuz fur he sed it wus a 
non kon duktur ov heet, now mr. editur this iz a stikker and i 
wud lik to get a gude ansur fur it, that iz ef u ken, and ef u 
kan’t why pas it on tu I ov them kolleg institoots whear sich 
things is pla fur them tu ansur. i wil rite u a coppee of mi 
ap le kashun fur the job at the lektrik lite stashun and u kin 
tel me wethur ile stand a sho fur the job or not. 
tu the Mr. sooperue tendnt ov the 
orkners villidge lecktrik lite kumpny 
dere sur 

i wud lik a job in ure 
stashun as a engerneer i hev had a thrashen injin tu run fur 
5 yeers and i nevar had no trubble, i kin fire a biler and keap 
up steem and i kin maik a pump wurk. i hev run mi injin in 
awl parts ov munroe kountee. i hev firde in a coke uven, and 
firde with straw and wod and kole. 

pleese giv me a trile 
Rodney Gumkirk. 
Orkners Korners 
Munrow Kounty. 
Meeshigan. 

cair my fathur. 
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Poor Cylinder Oil? Remedy. 


EDITOR THE PRACTICAL ENGINEER: 

A month ago or more I was called into a local plant to make 
good some cylinder oil that I had recommended to the engineer 
in charge. He told me that it worked first rate everywhere 
but in the boiler feed pumps and it would not lubricate the 
cylinders of the pumps at all. The engineer took me to the 
pump room where there were two 6” x 4” x6" duplex boiler 
feed pumps. One of the pumps was in service and working 
very slow, and sure enough at each stroke of either piston the 


pump would groan as if there was no oil in the cylinder at all. 
The engineer told me that he used 3 pints in 24 hours. I care- 
fully examined the pump that was idle and found that the 
cylinder had been getting plenty of oil, there were no signs of 
the rings cutting, in fact nothing to show that anything was 
wrong except the groaning which would drive you out of the 
pump room, the sound was so loud and continuous. I was 
about to suggest to the engineer to call in the oil man and 
see if he had any better grade of oil that could be tried in the 
pump cylinders, when I noticed that one of the boiler-feed 
pumps was a new one, and I asked the engineer when he had 
put in that pump, and he said just a few days ago. It was the 
same day he got the cylinder oil and the groaning commenced 
the next day or so after he started the new pump. When it 
began to groan he shut it down as soon as possible and started 
the other one, and after it had run about six hours it began 
to groan and for the past few days he had been in misery. 

I then told the engineer that I thought the groaning could 
be stopped by altering the steam piping. In figure 1 while 
pump A is running, the steam condenses in the pipe from 1” 
stop valve over pump B at E to the tee at H, the pump running 























very slow naturally drew this condensed steam into the cylinder 
that was working, and the water had a tendency to wash out 
all the oil and caused the groaning of the rings. With cylinder 
B in service the steam condensed in the pipe from the stop 
valve E to the tee at H and was drawn over into cylinder B, 
causing the groaning. The change in the piping from Fig. 1 
to that as shown in Fig. 2 stopped the groaning entirely and 
the amount of oil used for 24 hours is 14 pint. 

; Ark., Wes. 
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Atlantic City Council. 


Atlantic City Council held the first of a series of open social 
meetings on Tuesday evening, February 2nd. There were in- 
teresting talks on engineering subjects and everyone was made 
to feel at home, cigars, etc., being passed around. This Council 
will no doubt derive a great benefit from these meetings not 
only socially but intellectually. Meetings of this kind will be 
held every two weeks until the summer months. 
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GINEER, such questions relating to engineering -ubjects, as may, from time 

to time, occur to them. ll questions and answers shoui- be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. All questions and answers received by the editor will be 

published, as far as practicable, but he reserves the right of editing or 


Di rejecting any communication. at 
> Cc 
c Pall > =) 


EpitoR THE PRACTICAL ENGINEER: 

I would like to know what size of wire is used for the field 
coils, also about how many thicknesses and the size of the 
armature wire of a spark coil or induction coil. 

Pottstown, Pa. LS. 

The induction coil consists of a cylindrical bobbin having a 
central iron core surrounded by a short inner or primary coil 
of stout wire. This is surrounded by an outer secondary coil 
consisting of many thousand turns of very fine wire, carefully 
insulated between its different parts. The primary coil is made 
of stout wire, that it may carry strong magnetizing currents, 
and consists of few turns chiefly to keep the resistance low. 
The central iron core is usually made of a bundle of fine iron 
wires to avoid the induced currents which would be set circu- 
lating in it, and which would retard its rapidity of magnetiza- 
tion or demagnetization. The secondary coil is made of many 
turns, in order that the voltage may be very high and as the 
induced electromotive force will be thousands of volts, the 
resistance of this coil is immaterial, and it may be made of 
the thinnest wire that can conveniently be wound.—| Ed.] 


6% editor will be glad to receive from the re-ders of THE PRACTICAL EN- 
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EpitoR THE PRACTICAL ENGINEER: 

Please answer the following questions for me in your paper: 

1. What is lap angle? 

2. What is angular advance? 

©: 2. 

i. The lap angle is the angle through which the crank must 
turn from its dead point in order to move the valve a sufficient 
distance to open the port. 

2. In order that the full pressure of the steam may come on 
the piston at the beginning of the stroke, the angle between 
the crank and eccentric is never made equal to 90° but some- 
thing greater. The increase of this angle is called the angle of 
advance and may be defined as the angle between the actual 
position of the eccentric and that position of the eccentric 
which would bring the valve to its middle position, the crank 
being in both cases at the dead point.—[Ed.| 


Epirok tHE PRACTICAL ENGINEER: 

[ have a duplex pump which pumps water at a temperature 
of about 200 degrees, but it misses the water when it gets above 
209 degrees. I have a chamber on the cover of the water end 
of the pump 41% inches in diameter and 3 feet long. It has 
a pet cock on the top but it does no good. Do you think it will 


help the pump if I take out the springs? It will pound itself 
off its base if I do not. I do not think these pumps are good 
for hot water, as I often must keep the cold water valve open 
a little. Kindly answer in your next issue. 

Phila., Pa. C. L. 

When hot water passes through the pump certain conditions 
arise which must be met by special devices. It has been found 
that hot water cannot be lifted successfully, because as the 
plunger moves forward and creates a vacuum in the suction 
pipe, the pressure being relieved to a certain extent the water 
will evaporate and the pump cylinder will be filled with steam or 
vapor, instead of water. To avoid this the pump is usually 
placed below the level of the water in the supply tank or heater 
so that it will follow the plunger by the action of gravity. It 
is also customary to place a pipe with a valve between the 
heater and the pump, so that any vapor which may collect 
can be liberated.—[ Ed.] 


EpitoR THE PRACTICAL ENGINEER: 

Please explain the following: Is it more economical to carry 
70 or 80 pounds steam pressure or 20 to 40 pounds pressure 
with a very light load. A pressure of 20 to 40 pounds being 
sufficient to run the engine satisfactorily. When I use the 
higher pressure, I think I use less fuel, because I can throttle 
the steam at the pump and at 40 pounds I must leave it wide 
open. 

2. Why do steam gauges register wrong up to 15 lbs. and 
usually all right above that? 

3. What is the meaning of the following on a pump: 

152 X 102 X 152 
6X 4 X 6 

4. How do you calculate the size of the cylinders of pump 
to pump against a given pressure of 80 or 90 pounds? 

Papakaling, N. Y. U. G. BD. 

1. The effect of carrying high steam pressure with an engine 
very lightly loaded, is to shorten the cut-off to such an extent, 
that the steam in the cylinder is allowed to expand below the 
pressure of the atmosphere. The effect of this is to form a loop 
on the indicator card. This loop represents negative work and 
should be avoided whenever possible. When an engine is only 
run lightly loaded at odd intervals, this fact can be neglected, 
but if run lightly loaded for considerable periods, it becomes 
a factor for consideration. If the latter is the case, the admis- 
sion pressure should be so reduced that the engine will cut off 
later in stroke, allowing the steam in the engine cylinder to 
expand close to atmospheric pressure. This reduction of 
pressure may be done either by reducing the boiler pressure or 
by putting a reducing valve in the supply pipe to the engine. 
As it is usually more economical to use steam at high pressures 
in the boiler part of a plant, the latter method would probably 
be better; that is, carry a regular pressure on the boiler of 
about 80 pounds and reduce the steam pressure going to engine 
by means of a throttling valve. 

2. Perhaps one reason why a pressure gauge does not read 
correctly for very small readings, is the fact that it depends 
upon the expansion of an elliptical metallic tube, in which the 
pressure produces a proportional movement of its free end. 
3y means of gears, this movement is transmitted to the record- 
ing hand, so that if there is any lost motion in this arrange- 
ment it is usually more aggravated in the first readings. 











“S _ wv ° VE 





ii onan Ra haa 


atid ita 





April, 1904 


THE PRACTICAL ENGINEER 25 





3. In some form of later date pumps, on account of the large 
export trade of this country, the dimensions of the pump are 
put on the name plate in both American and French units. As 
there are 25.4 millimeters in one inch, the upper numbers read 
as follows: Diameter of steam cylinders, 152 millimeters ; 
diameter of water cylinder, 102 millimeters, and length of 
stroke, 152 millimeters, compared with usual measurements of 
6 inches diameter of steam cylinder, 4 inches diameter of water 
cylinder and 6 inches length of stroke. 

4. If the quantity of water to be pumped per minute is 
known, the area of the cylinder can be obtained by dividing it 
by a generally assumed piston speed of 100 feet per minute, 
from which the diameter can be calculated. The diameter of 
the steam cylinder can be obtained by multiplying the diameter 
of the water cylinder by a constant which, in the best make 
of pumps, is about 3-2.—[ Ed. ] 


EpiItoR THE PRACTICAL ENGINEER: 

Will you please answer the following question through the 
columns of your paper: 

I am in charge of a 75 H. P. return tubular boiler, which 
is fed on top. The pump that feeds it is a 414” x 234” x 4”. 
Everytime I start the pump to feed it something goes a knock- 
ing. It isn’t the check valve for I examined it very good. 
Could you suggest what is the matter? 

Hawaiian Islands. | ee 

The pounding that you refer to may be due to one of a num- 
ber of causes. The most usual causes for pounding in a pump 
have been found to be due to water in steam cylinder, striking 
of the piston against the cylinder head, broken or deranged 
water valves or water hammer in the pipe connections. Which 
of these causes the pounding in your pump can only be de- 
termined by examination.—[ Ed.] 


EpitoR THE PracticAL ENGINEER: 

Being a subscriber to “The Practical Engineer” I write and 
ask you the cause of the water hammer or pounding in a 4-inch 
water pipe leading from a tank to a number of sprinklers in a 
factory. I have a 14-inch steam pipe inside of the 4-inch water 
pipe leading up to the tank above the level of the water in the 
tank and returning to the bottom of the tank. On the top of 
this pipe is a check valve opening inward. 

This 4-inch pipe has frozen two different times, the idea of 
the steam pipe being that when the steam is turned on,- it will 
not only heat the water in the pipe but will continue up and also 
heat the water in the tank. I filled up the tank with cold water 
when the connections were completed and turned on the steam. 
Tn fifteen or twenty minutes it started to pound furiously. 
What is the cause and remedy? 

The idea of the check valve on top is when the steam is 
turned on, the check opening inward would close and the steam 
would continue down into the water and when the steam was 
shut off, it would open and vent it at the top, preventing the 
water in the tank from syphoning out. 

Danbury, Conn. M. J. 

The water hammer mentioned is caused by the condensation 
of the steam in the 14-inch pipe and as this pipe probably 
touches the 4-inch pipe, this pounding is telegraphed through- 
out the pipe system. With such a long pipe as shown of such 
a small diameter, it is probable that it is entirely filled with the 


water of condensation before it reaches the top. The steam 
condensing in the pipe forms an instantaneous partial vacuum 
which both the steam from the boiler and this water column 
tends to fill. The steam being the more active gets there first 
and drives the water for an instant with it. The momentum of 
this water moving with a high velocity is felt upon any angle 
or turn in the pipe and hence the hammer blow mentioned. 
Besides this, the free end of the steam pipe is below the level of 
the water of the tank and empties into it. When steam is al- 
lowed to condense in this manner, a nasty, cracking, vibratory 
noise is the result. 

A probable remedy for this would be to continue the end 
of the 14-inch pipe in the form of a coil and bring the end 
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down to ground level with a valve on the end. The valve could 
be so regulated that a current of steam would always flow 
through the pipe, or the water of condensation could be led 
back to the boiler by connecting the return pipe to the boiler 
below the water level.—| Ed. ] 
scien 
Kensington Council. 

A series of lectures are being given by the Kensington 
Council, No. 3, to which all members of the A. O. S. E. are 
cordially invited. These lectures are illustrated by stereopticon 
views and blackboard sketches. On March toth, an interesting 
lecture on the “Brief History of the Steam Engine” was given. 
This will be followed by a lecture on April 7th, on “The Steam 
Boiler,” after which will follow the subjects: “Electricity,” 
“The Indicator,” and “Hydraulic Elevators.” There will be 
two lectures on “Electricity” given, the first to be on April 21st 
and the second to be given on May roth. “The Indicator” 
lecture will be given on May 5th and the “Hydraulic Elevators” 
will be taken up on June 2nd. These lectures have already 
proved their popularity and a large attendance at each lecture 
is looked for. They are being held at their regular meeting- 
place, Frankford Avenue and Master Street. 
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Boiler Appliances. 


A new material for the construction of fire-boxes and fur- 
naces has been developed and is now made by the McLeod & 
Henry Co., Troy, N. Y. The material, which is known as 
“Steel Mixture,” is formed in Fire-Box Blocks and Boiler 
Door Arches ready for use, and is claimed to be stronger and 
more durable, as well as possessing higher heat-resisting prop- 


erties than ordinary fire-brick. 

















The Fire-Box Blocks are tongued and grooved, and are made 
in sizes 12 and 18 inches high and 6 inches thick. When in 
place they make a wall the height of the fire all around the fire- 
box, and this wall remains smooth and solid, whereas when 
ordinary small fire-brick is used there is often a tendency for 
the clay to shrink, thus opening spaces which encourage the 
accumulation of clinkers. It is said the “Steel Mixture” arches 
will not fuse until a temperature of 4,000° F. is reached, which 
is nearly twice the degree of heat that the iron furnace-door 
arches will stand. “Steel Mixture” fire-brick has been applied 
extensively and is reported to have proved highly successful. 





The Branch Steam Trap. 


A new steam trap that is attracting attention is called the 
Branch Steam Trap and operates upon a somewhat different 
principle from traps heretofore made. It consists of a cast iron 





cylinder with a heavy flange at the upper end, to which is 
bolted the cap of the trap. This cap is so constructed as to 
permit either a vertical inlet for the steam, or a horizontal 


inlet as desired. The working parts consist of a system of 
double levers operated by means of a cylindrical float with 
spherical ends through which passes loosely a rod having a 
valve at its lower end and a collar at its upper end, which is 
acted upon by the levers. By the ratio of these levers, one 
pound pressure at the valve rod against the underside of the 
free end of the lower lever, is equivalent to 5 pounds pressure 
against the underside of the lifting end of the valve rod at the 
free end of the upper lever. 

That is to say, when the float is pressing against the lower 
lever with a force of say 6 pounds, the lifting force of the upper 
lever on the valve rod will be 6 & 5 or 30 pounds, which is 
sufficient to raise the valve, and allow discharge of conden- 
sation. The level of the condensation when the float is about 
to lift the valve is 11 inches above the bottom of the float, 
which insures the trap to carry at all times plenty of water. 
The valve will close when the water drops slightly below its 
level when lifting the valve, the normal line of flotation, 
thereby causing the float to drop out of contact with the lower 
lever. The valve is provided with a removable seat, which 






































can be replaced at any time it should become necessary. The 
trap is designed to work successfully under all pressures from 
1 to 250 pounds and to deliver water against any back pressure 
not exceeding 3 pounds less than the pressure of steam in the 
trap. As the valve is water-sealed the entire time it is in 
operation, it discharges condensation without loss of steam. 
The valve body and valve are made of phosphor bronze, a 
metal which resists the cutting of hot water under pressure. 
These traps are also fitted with mud pockets and blow-off 
valves, so that they can be flushed at any time. They are 
manufactured by the National Oil Burner and Equipment 
Company of St. Louis, Mo. 
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‘Steam Receivers and Separators. 

Very few persons owning and operating steam plants realize 
that as ordinarily connected up, the steam storage is often at the 
wrong end of the pipe. This statement is explained as follows: 
The steam boiler is constructed for generating steam. The 
engine is the motor in which this steam is used. The boiler 
generates steam uniformly and continuously according to the 
heat unit produced in the furnace. The engine uses this steam 
irregularly and intermittently, according to the load on it and 
the revolutions at which it runs. 
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It is for these reasons that the steam storage for engine usc 
should be close to the engine where it is needed quickly and 
intermittently, and thus not be obliged to travel through long 
and crooked steam pipes, at the exact instant it is needed 
in the cylinder, and then stop suddenly when the valve closes 
and stops further admission to the cylinder. 

When the valve closes this entire column of steam, which 
has been surging through the pipe at a speed of over a mile a 
minute is suddenly stopped, only to be instantly started again 
as soon as the valve on the other end of the cylinder opens, and 
this is usually repeated hundreds of times a minute. 

As a result, a violent vibration is set up in the steam pipe, 
which often causes leakage. The full boiler pressure cannot 
be maintained in the cylinder owing to the friction in the pipes 
not allowing the steam to keep up with the piston, and a loss 
of power is the result. 





The Receivers and Separators here shown are manufactured 
by Frank A. Simonds of Grand Rapids, Michigan, on the 
theory and principles above noted. The separator feature is 
effectual in separating the en-trained water from the steam, 
thus preventing cutting’ and grooving of cylinder and rods. 

As may be seen from the cuts, the baffle plates and right 
angle steam currents are dispensed with, and a direct and un- 
obstructed steam passage from boiler to engine is only inter- 


rupted by the simple and easy spiral sweep through the sep- 
arator. 





Force Feed Lubricator. 


One of the latest inventions in this class of lubricators is 
shown in the following illustration. Its principal features are 
first the two ratchets, one of which is used to drive the plunger, 
while the other acts on the plunger itself, and secondly, the 
location of the valves which are in the center cf the oil reser- 
voir. 

The advantage of the two ratchets is that they are inter- 
changeable, and as the wear only comes on the outer ratchet 
to which the lever is attached, when worn to such an extent 
that the “dog” will not hold, it can be replaced by the ratchet 
acting on the plunger, and the life of the lubricator thereby 
doubled. As the ratchet is the first thing to wear out, this 
device will be appreciated by engineers. 

The advantage of having the valves feed from center of 
oil reservoir is that they cannot be affected by changes of tem- 
perature, and it will therefore feed oils very difficult to feed 
through hydrostatic cups. 

Closing the jaws of the lubricator with the nut B increases 





the feed, opening the jaws decreases the feed. When the 
proper amount of oil is being fed, screw down the nut D to 
hold rigidly in place. Extra oil can be had by screwing down 
the nut B and operating the plunger by hand. The cup can be 
cleaned from a hole in the bottom designed for that purpose. 
This cup is manufactured by the Penberthy Injector Co., 
Detroit, Mich., manufacturers of the well known “Penberthy” 
Automatic Injector. 
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Growing Uses and Importance of Asbestos. 


Asbestos is a paradox among minerals because, although 
mined like anthracite coal, its fibres when separated by machine 
from the rock are soft, white and delicate—resembling wool 
or cotton, though not inflammable. The principal supply of 
crude asbestos, suitable for commercial use, comes from Can- 
ada, in the province of Quebec. It is found attached to a 
rock of dark green shade, but when detached is perfectly white. 
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As it comes from the mine it costs $200 per ton, but after 
separation of the fibres, they are worth $1500 per ton. 

The fibres are made into varn, and woven into cloth in much 
the same way as is done by cotton. It is then made into pack- 
ing in various forms, sheeting, tapes, gaskets, and various 
other uses, as theatre curtains, furnacemens’ aprons, leggings, 
firemen’s clothes, gloves, etc. 

The important developments in the use of triple and quad- 
ruple expansion engines, and high pressure engines generally, 
during the last ten or twelve vears, rendered necessary corre- 
sponding improvements in jointing and packing materials, 
which the New Jersey Asbestos Co. of Camden, N. J., were 
not slow to see. They at once began the manufacture of as- 
bestos sheeting, spinning a fine brass wire into the center of 
the threads of both warp and weft, thereby adding great ad- 
ditional strength, and making it capable of resisting the highest 
pressures. It is rendered waterproof by being coated by a solu- 
tion of India rubber. This packing met such approval from 
engineers in general that the firm secured patents on a number 
of styles of packing and gaskets, and placed them on the market 
under the trade mark of the “Gladiator’’ Asbestos-Metallic 
Goods. That these continue to give satisfaction to engineers is 
not only evidenced by the additional machinery they keep add- 
ing to their plant from time to time, but by the number of firms 
who are making asbestos metallic packing. The New Jersev 
Asbestos Co. claim, however, that these are invariably either 
of foreign manufacture, or made from cloth purchased abroad, 
and are not to be compared with “Gladiator’’ Asbestos-Metallic 
Goods, of which they are the original manufacturers, and the 
first to introduce to the notice of engineers in this country. 
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Book Review. 


Electrical Engineering Experiments and Tests on Direct 
Current Machinery, by George F. Sever. D. Van Nostrand 
Company, 23 Murray St., New York. 64 pages, illustrated. 
Size 514x814. Flexible cardboard cover. Price $1.00. 

This book, as the author says, is adapted for two purposes, 
the first one being for students in engineering courses who do 
not make a specialty of electrical engineering, but who, in the 
subsequent pursuit of their professions, might be called upon 
to pass upon the merits of certain tvpes of machines; the 
second one being for those who are at present pursuing the 
engineering profession in its various branches and are familiar 
with the use of electrical engineering measurements and ap- 
paratus. 

There is nothing new in the book that has not before been 
written, but as the list of experiments and diagrams accom- 
panying them are very clearly described, it should make a very 
good laboratory book for electrical engineering students just 
starting out in direct current testing. Among the experiments 
described are the application of Ohm’s law, the determination 
of the external and armature characteristic of a shunt dynamo 
and the method of obtaining its commercial efficiency bv the 
prony brake and stray power methods. The operation of the 
series motor, which is applied to all street railway cars, is 
described and the method for finding its commercial efficiency 
by using a prony brake. The operation of dynamos in parallel 
is then taken up; also the operation of a constant current arc 
dynamo. A study of arc lamps concludes the book. 

The book would have a greater value if more subjects were 


introduced or at least if the subjects that. aré there, were 
indexed. 
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Manayunk Council, No. 9. 

At a regular stated meeting of Manayunk Council, No. 9, 
the following resolution of condolence was unanimously 
adopted : 

Ihereas, It has pleased the Supreme Engineer of the uni- 
verse, in His infinite wisdom, to remove from the sphere of his 
earthly usefulness, the beloved friend, our brother engineer, 
Elwood Heeps, and while we bow in humble submission to the 
Divine Will, it is hereby 

Resolved, That we express our heart-felt sympathy to the 
bereaved wife and family of their loss, and be further 

Resolved, That a copy of these resolutions be sent to the 
wife and family and placed on the minutes of the Council; and 
also a copy printed in “The Practical Engineer.” 

GEORGE W. RICHARDSON, 

FLoRIAN J. ARMBRUSTER, 

VALENTINE Dutton, 
Committee. 
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The Coming Convention at Allentown. 

Arrangements are actively progressing for the next conven- 
tion to be held on May goth, at Allentown, Pa. Lehigh Council, 
No. 15, are especially pleased with the large number of engi- 
neers that have signified their intention of coming to the con- 
vention. The Convention Committee composed of A. P. 
Dreisbach, A. J. Strauss and Edmund Brader, are busily at 
work arranging for hotel accommodations, entertainments. 
meetings, etc., and they hope to outdo all the previous conven- 
tions in point of numbers and hospitality as well as educational 
features. 

This convention will be the eighteenth annual convention 
held by the American Order of Steam Engineers, the previous 
one being held in Pittsburg, Pa. Everyone who was there 
remembers the good time that they had, and as Allentown is 
renowned for its hospitality, just as good a time if not better 
should be looked forward to. The headquarters will be at the 
[fotel Allen. The convention committee located at 607 Hamil- 
ton Street, Allentown, Pa., will answer all further inquiries. 
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Bathed in Lubricating Oil. 

The electric station managers in Southern India have been 
considerably embarrassed for a long time by the theft of their 
lubricating oil. It was eventually discovered that a Hindu, 
according to his religious rites, must take a periodical bath in 
oil and for this purpose the lubricating oil was as satisfactory 
as any other and more accessible. It was only by contaminat- 
ing the oil with animals’ blood, thereby making it unfit for use 
in Hindu eves, that the stealing was stopped. 
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Storage Battery Rooms. 

In battery rooms all exposed metal work is painted as a 
protection against acid fumes and the wooden floors are 
protected against acid. Pure sulphurjc acid is used diluted 
with distilled water to the required gravity. In mixing the 
two, the acid should be poured into the water. Never pour 
the water in the acid as a great amount of heat is always 
given off when these two combine. 








4 
| 
| 
| 
j 




















The steam separator saves money by saving 


condensation, entrainment and 
drainage; by saving the heat contained in 
said water; by saving the steam systems from 
water, thereby reducing liability to accident; 
by returning pure water to the boiler, thus 
preventing scale; by preserving uniform tem- 
perature, thus obviating difficulties due to ex 
pansion and contraction; by preventing direct 


the water of 


loss which exists from presence of condensa- 
tion; by enabling engines to start promptly; 


by maintaining higher pressures at the end of 
long lines; by increasing the efliciency where 
steam is used expansively and by 
the quantity of cylinder oil used. 

A treatise on the subject of Steam 
Separator, explaining the above, will be sent 


reducing 
the 


free upon request by Charles D. Mosher, No. 1 
Broadway, New York, to anyone mentioning 
~The Practical Engineer.” 


It has been shown by those using the Wil- 
liams Automatic Safety Feed Water Heater, 
that its economy in the saving of fuel is at 
least from 6 to 15 per cent. The only labor 
required to operate boilers having these heaters 
is to start the pumps and merely blow out the 
sediment in the regulators twice a day. Its 
perfect simplicity of construction makes it 
last a long time as all complicated parts are 
eliminated, and besides it contains a high or 
low water alarm. A booklet describing it is 
issued by the Williams Gauge Co., 543 Fourth 
Avenue, Pittsburg, Pa., and can be had on 
plication. 

In addition to the manufacture of steam en- 
for 


ap- 


gines for general power purposes, engines 
grain elevators and for electric lighting, en- 
gines with pumps and air compressors, wind- 
mills for all purposes, motors and dynamos, 
the Fairbanks, Morse & Company, of Franklin 
and Monroe Streets, Chicago, Ill., have turned 
their especial attention’ to the manufacture of 
hoists and mining machinery operated by gas, 
vasoline, crude oil or producer gas. 

In many places where mining hoists are 
operated, the principal difficulty experienced 
is in getting a sufficient supply of fuel or 


water for steam boilers and often where the 
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water supply is efficient, the character of the 
water is such that it cannot be used. It is to 
overcome these difficulties that the Fairbanks, 
Morse Co. gasoline outfits were designed as 
the amount of fuel used is small and only 
enough: water is required to keep the cylinder 
cool. 


“woe Minutes of Interesting Reading to 
Steam Power Owners” title of pam- 
phlet just issued by Frank A. Simonds of Grand 
tapids, Mich. No.two minutes could be bet- 
ter spent than by reading this little book. It 
is a treatise on some points in steam plant 
details and is interesting only to owners and 


is the 


engineers that are progressive and are looking 
for the best results and modern practice. It 
can be had upon application. 


Modern practice in the generation, trans- 
mission and utilization of electric power de- 
mands alternating current generators of 


greatly improved design over the old types, 
which were used for lighting purposes only. 
An alternator to 
must be so designed that it is suitable for 


meet these requirements 
large currents, very high voltages and varying 
power factors. The only type that can be suit- 
ably designed to meet these conditions is the 


revolving field type. 


The National Electric Company of Mil- 
waukee, Wis., are sending out a well de- 


scribed catalogue explaining this type of al- 
ternator which they make up to 1500 K. W. 
capacity. This company 
direct current and 
motors, 


also manufactures 


motors generators, 


double 


syn- 


chronous rotary converters, 


current generators, motor generator _ sets, 


booster sets and power transformers. 


Mr, Julius Keller, the well known inventor 
of the Keller Pneumatic Tools, has purchased 
the controlling interest in the Philadelphia 
Pneumatic Tool Company. ‘The company will 
still continue under the same Mr. 
Keller has always been and will still continue 
to be the leading spirit of it. Mr. Keller’s 
success has been very gratifying and it must be 
particularly noted that he is one of the few 
inventors who have reaped the profits of their 


hame, as 


inventions. 

The great success of his pneumatic tools has 
been the combination of a simple and practical 
design, with the best workmanship obtainable 
and it is probable that no other class of ma- 
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chinery is called upon for such exacting service, 


taking into consideration the necessary in- 
tricacy and high grade machine works. A 


list of the Keller tools made by the 
company include chipping hammers, calking 
hammers, flue heading hammers, riveting ham- 
drills, foundry sand rammers, 
yoke riveters, wood boring machines and tam- 


partial 


mers, rotary 
pers for concrete and clay. 

steel piping, etc., are used in connection with 
these systems. Each order is a large one and 
speaks well for the Hartford Systems. The 
Hartford Blower Company design and give 
estimates free of charge on Exhaust Systems of 
all kinds as well as heating, ventilating and 
mechanical draft apparatus and a letter ad- 
dressed to them as above will receive prompt 
and courteous aftention. 


“The Trap that made St. Louis Famous” is 
the Branch Steam Trap, manufactured by the 
National Oil Burner and Equipment Co., Hol- 
land Building, St. Louis. They are constantly 
in receipt of letters stating that these Steam 
Traps are the acme of mechanical simplicity 
Their catalogue, No. 10, will 
bring some very interesting information about 
these traps as well as their well known “Mil- 
waukee” Baffle Separators, “Triumph” Centrif- 
ugal Separators, and the many other steam 


and excellence. 


specialties manufactured by them. 


The Just Mechanical for cleaning 


steam boilers is making rapid strides in the 
work. 


System 


see them 


hearts of all engineers that 


They all long for them when they see the re 
sults. This system depends upon the method 


by which the water is carried from the steam- 
ing point, or point of dirt liberation and the 
dirt is deposited in a precipitating tank, after 
the change of temperature has separated the 
matter. The filtered, 
it from oil any 
foreign substance and is then taken by the 
steam loop back to the boiler. A card to the 
Just 1215 Filbert Street. 
Phila., Pa., will bring a description of this 


liberated water is then 


which frees and grease or 


Manufacturing Co., 
system. 
The Cherry Chemical Company, 1215 Filbert 


Street, Philadelphia, Pa., 
ceiving samples of scale and water from steam 


are constantly _re- 


users. They make analysis of same, free of 
charge, and manufacture a special Compound 
accordingly. It is necessary to send them two 
ounces of scale, by mail, or one gallon of water, 
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by express, prepaid. They make the analysis, 
and furnish a certificate of same. 

Several years ago this company decided to 
manufacture Compound strictly according to 
analysis. Their judgment has proved correct, 
as steam users are realizing that the only way 
to treat boilers is on scientific basis. 

Mr, Oliver Braden, Manager, has been con- 
nected with The Cherry Chemical Company for 
the past ten years, and we are pleased to state, 
has been very successful. 


Two recent orders received by the Hartford 
Blower Company of 128 Suffield Street, Hart- 
ford, Conn., were from the Oak Duke Lumber 
Co., Wellsville, N. Y., and the Pennsylvania 
Match Co., Bellefonte, Penn. 
for the well known Hartford Exhaust Systems 
for removing the shavings, sawdust chips, etc., 
from wood working machinery. The Hart- 
ford Patent Exhaust Fans as well as the Hart- 
ford Cyclone Dust Collectors, galvanized sheet 

The Torpedo Fire Tube Scaler, manufactured 
and sold by The General Specialty Co. of 75 
Carroll St., Buffalo, N. Y., is meeting such a 
large sale that it has overtaxed the capacity 
of the company’s factory to keep in sight of the 
orders. They report orders from a good many 
large steam users including the Illinois Steel 
Co., American Bridge Co., American Steel and 
Wire Co., American Sheet and Tin Plate Co., 
International Paper Co., United Zine and 
Chemical Co., Cleveland City Forge and Iron 
Co., ete. The fact that these and other large 
and smaller boiler plants have adopted the 
“Torpedo” only after careful consideration and 
exhaustive tests by mechanical experts is the 
best kind of testimony to the real merit of this 


These orders are 


machine. 


Dixon’s Graphite Pipe Joint Compound is 
now put up in the very convenient and handy 
form of Collapsable Tubes of a size that may be 
readily carried in the engineer’s, mechanic’s or 
pipe-fitter’s pocket or tool bag. This form is 
particularly useful for all small work away 
from the shop or for those who have only oc- 
casional need of making threaded connections. 


The sales manager of The Republic Rubber 
Company, Youngstown, Ohio, reports steadily 
increased demand for their line of Special 
Packings, Searchlight Sheet, Cross Arm Wire 
Inserted Tubular Gasket and Firestone Piston 
Packing. One of their salesmen is quoted as 
follows: 

“We naturally feel jubilant over the fact the 
merit of our packings has been so readily rec- 
ognized from Maine to Mexico. Merit will al- 


ways tell. ‘Testimonials from every State in 
the Union are tendered us by packing users, 
who are unstinted in their praise. The souvenir 
clock that we are distributing among users of 
our packings is admired as a work of art, as 
well as a very useful article for an engine 
room.” 


Now is the time to make repairs to engines 
for trolley power service, before the heavy 
duty required of them all the summer. H. B. 
Underwood & Co., 1025 Hamilton St., Phila- 
delphia, who have the largest repair shops in 
the United States are realizing this, as they 
are sending men all over the United States to 
rebore cylinders, turn up commutators and in 
a number of plants, they are putting on their 
well known St. John’s Self-adjusting Cylinder 
Packing on the engines. 


Indicator cards are useless, unless they are 
drawn by a correct indicator motion and an in- 
dicator whose pressures can be relied upon. 
These conditions are admirably fulfilled by the 
Bachelder Indicator and Ideal Reducing Wheels. 
Engineers are learning this more and more and 
for this reason John S. Bushnell Co., 126 
Liberty St., New York, are receiving many 
orders for this arrangement and scores of let- 
ters commending and praising them. 


The Crandall Packing Co. of Palmyra, N. 
Y., are manufacturing high grade packings of 
all kinds. With the latest improved machinery, 
skilled labor and years of experience, they are 
furnishing packings and rubber goods which 
are very satisfactory to the engineering world. 
A catalogue will be sent free upon request to 
anyone mentioning “The Practical Engineer.” 


James McCrea & Co., Chicago, manufacturers 
of Steam specialties, have recently received a 
large order from the Mine and Smelter Supply 
Co., El Paso, Texas, and have made arrange- 
ments with them te handle their line through- 
out Arizona. They also report a growing de- 
mand for their H. H. Steam Trap, which they 
claim is the most simple in construction and 
operation .of any trap manufactured. 


The Garlock Packing Company of Palmyra, 
N. Y., would like to call attention of engi- 
neers and their friends in general to the differ- 
ence between the pressures at the present date 
and several years ago. All users of steam are 
aware that pressures have been increased any- 
where from 50 to 100 per cent. within the past 


few years. At the time that the standard Gar- 
lock Packing was first put on the market the 
pressure rarely exceeded 80 lbs. At the present 
time 125 to 200 lb.s is nothing unusual. While 
their standard packing will withstand this 
high pressure better than any other on the 
market, it was not intended for so heavy a 
task. To meet this increased pressure they 
have been, of late years, creating new packings 
which are giving high satisfaction throughout 
the country at present and they guarantee to 
pack against any pressure required or receive 
no pay for it. They will be pleased at all 
times to receive inquiries and communications 
and take great pains in seeking out and giving 
them the information that they desire. 

If you want to know how packings are made, 
send for a booklet of Larkins Packings. These 
packings have been proven to be so universally 
successful that the Pennsylvania Electrical and 
Railway Supply Co. of Pittsburg, Pa., will not 
accept pay for them unless they have given 
satisfaction. This is certainly a fair offer. 

Modern engineering demands a device which 
shall not only obtain the highest efficiency from 
the waste heat contained in the exhaust steam, 
but which shall also eliminate from the feed 
water all the sediment or impurities con- 
tained therein, before it goes to the boilers. 

For twenty-five years I. B. Davis & Son of 
Hartford, Conn., have made this study their 
specialty, and have adopted such alterations 
and improvements to their well known Berry- 
man Feed Water Heater and Purifier that 
thousands of users from Maine to California 
and from the Great Lakes to the Gulf stand 
ready to give it their endorsement. 


Mr. G. F. Duemler, who has the Philadel- 
phia Agency for the Dearborn Drug and Chem- 
ical Works, has been very happy for the past 
few weeks, as he reports a constant increase of 
orders to-his firm every week. The Dearborn 
Drug and Chemical Works know how to clean 
boilers of scale for every individual case. Send 
a gallon of water for analysis. 





Have you made a “Guess for Gold” yet? 
It is very easy. All you have to do is to send 
a Eureka Coupon, which comes with Eureka 
Packing, with your guess as to what you think 
the number of admissions will be to the St. 
Louis Exposition, on July 4, 1904. The three 
nearest guessers will get $200, $75 and $25 
respectively. 


One of the most important branches of steam 
engineering is steam indicator work and it is 
becoming daily more important, to the extent 
that it is almost impossible for an engineer to 





STEAM PUMPS for 


If you wish a pump for feeding boiler, 
for tank service, for pumping beer, whisky, 
oil, milk, hot or cold water, conden- 
sations, vacuum, air, jet condensers, 








EVERY SERVICE 


hydraulic pumps, artesian or deep well 
engines, etc., etc., write address 
‘* UNION ”’ 
BATTLE CREEK, MICH., U. S. A. 
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secure and hold a position as running engineer 
without some knowledge of this branch of the 
work, 

The Indicator Instruction Company, of Seran- 
ton, Pa., are teaching one of the most valuable 
courses in Indicator Instruction, as all the 
members of the teaching body are thoroughly 
practical men and are familiar with every de- 
tail of the indicator from its manufacture to its 
varied uses in every particular. 

The subject of indicating the engine will be 
taken up carefully from the point of tapping 
the cylinder to the taking of the diagram, either 
from one instrument or from two or more 
simultaneously. 

Diagrams of various kinds and from all types 
of motors will be shown, and while not so im- 
portant, some space will be given to “freak” 
cards, such as engineers delight in carrying, to 
“stick the other fellow.” 

One of the most valuable features of this 
course will be the papers devoted to experi- 
ments of various kinds, some of them having 
been made at great expense, and only possible 
where an exhaustive knowledge of the subject 
is combind with unlimited facilities and the 
possession of a great number of instruments. 
Some of these experiments will entail the par- 
tial or total destruction of the instrument, and 
in this branch of the work instruments will be 
handled “regardless of their feelings,” to show 
the points which affect the diagram and that 
some, which are ordinarily considered very 
grave, do not result in inaccuracy, at least to 





any great extent. 

A certificate will be given graduates, show- 
ing proficiency. The instruction papers will 
be written by Mr. A. C. Lippincott, and diffi- 
cult questions will be answered by him, which 


is a guarantee of reliability. 
The plant of the Hazelton 


FOR SAL « Boiler Co. ,at East Rutherford, 


N. J., consisting of boilermakers machinery, tools, 
fixtures, etc., also patents, trademarks and office 
furniture. Apply to 

JOHN L. JOHNSON, Receiver 
Room 616 Prudential Bldg., Newark,N.J. 








Salesman Wanted 


We have some desirable territory to be covered 
and are desirious of taking on a couple of ‘‘ Up- 
to-now’’ STEAM SPECIALTY MEN. Address 


THE WILLIAMS GAUGE CO. 
543 Fourth Avenue = -~—- Pittsburg, Penaa. 
dress below they will re- 


IF ENGINEERS ‘iis ssi 


with tables and instructions, showing how to set 
valves and eccentrics on Corliss engines, simple and 
compound, with one and two eccentrics. 
JOHN T. LINDSTROM, 
214 and 216 S. 3d St., Allentown, Pa. 





will send $1.00 to the ad- 





W ANTE ENGINEERS... 
AND SALESMAN 
To handle France ‘‘ Steam Stopper’’ brands of 
Metallic and Fibrous Packing as a side line. Good 
inducements to right party. Address 
FRANCE PACKING COMPANY, 
TACONY, PHILA., PA. 
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This is the time of year that everyone uses a 
tonic for himself. Why not give your boiler 
a tonic? Everyone knows that a boiler can only 
do part of its work when its arteries and veins 
are elogged with dirt. Give it a chance by 
using Lord’s Water Purifying Chemicals. Send 
some scale from your boiler to Geo. W. Lord 
Co., 2238 N. Ninth St., Phila. They will give 
you the best medicine and also send you a fine 
rule free. 


Pitting and corrosion in elevator tanks has 
always been a source of trouble and annoy- 
ance to engineers in charge of hydraulic ele- 
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vator plants. Dearborn Anti-Corrosion 
Compound, manufactured by the Dearborn 
Drug & Chemical Works is specially prepared 
to prevent this oxidation of the irom which 
frequently eats out the connections and en- 
dangers the entire system. It counteracts the 
deleterious action of the water and furnishes 
a very thin film over all the surfaces, acting 
both as a lubricant and a preservative. It is 
put up in convenient packages of 50 and 100 
pounds each at a very moderate cost. The 
Philadelphia offices of the Dearborn Drug 
& Chemical Works are in the Bourse. Write 
for circular. 4 





The Burt Ex- 
haust Head 
does not fail 
"when over- 
worked. 


“At times the BURT EXHAUST HEADS at 
our plant are worked above their capacity, but we 
have failed to see any water get past them.”’ The 
Toledo Heating and Lighting Co., Toledo, Ohio, 

THE BURT EXHAUST HEAD will not get 
out of order—will not burst. 

Order today, with size of’ pipe, dissatisfied, 


return, . 


THE BURT MFG. CO. 
Largest Manufacturers of Oil Filters in the world. 
204 Main St., Akron, Ohio, U. S. A. 
FAIRBANKS Co. 


Sole? Agents for Philadelphia. 





Test the value of 


Dixon’s Pure 
Flake Graphite 


on your most troublesome 
bearing and be convinced 
that it offers as we claim the 
practical solution of the 
most difficult problems in 


lubrication. 











Booklet 96-c tells how Dixon's 
Graphite does its work and how many 


its uses. Sample upon request. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 




















Cochrane 
Steam Separators 


If your boilers are hard worked, or if 
they prime from any other cause and water 
is carried over into the steam main, or if 
water is liable to collect in the mains, a 
Cochrane Steam Separator is absolutely 
necessary to protect your engine from the 
damage that is bound to follow when more 
water goes into the cylinder than the clear- 
ance will provide for. 

Even if there is but little water carried out 
of the boilers with the steam, or if no chance 
is given for water to accumulate in the piping, 
there is always the condensation in the pipes 
to be looked after. This water—though 
there may not be enough of it to ‘‘ bust”’ 
the engine—will lower the economy of the 
engine by robbing the steam of part of its 
heat, and it will also waste a let of cylinder 
oil by washing it out of the cylinder before 
this oil has done anything in the way of 
lubrication. A Cochrane Steam Separator 
should therefore be used, since it will take 
the water out of the steam and insure dry 
steam to the engine. 

These Cochrane Separators are correctly 
designed and constructed. 

They are simple, durable and efficient, 
and are fully guaranteed. 

All sizes and forms, and to suit any con- 
ditions. Nearly 10,000 Cochrane Separators 
are in present satisfactory service. 
For further information 
get our catalogue 16-S. 


HARRISON 


SAFETY BOILER WORKS 
3144 N. 17th Street 
PHILADELPHIA, PA. 


Manufacturers of Cochrane Feed Water Heaters, 
Cochrane Steam and Oil Separators, and the 
Sorge-Cochrane Systems. 
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American Order of Steam Engineers. 


a 





ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 
Believing that ability will bring its full value 


in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neitier shall it 
be used for political or religious purposes. 
These principles shall not be amended or 
repealed except by unanimous vote of the Order. 
Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtzin em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
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graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are required by law to v 
licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 

The Publication Committee of ‘‘The Practical En- 
gineer’’ desires that the Corresponding Engineers of 
all Councils of the American Order of Steam En- 
gineers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election 
of officers. Address, W. S. Wetzler, Secretary, 37:17 
Aspen St., Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES. 

Supreme Chief Engineer.—Noah R. Pierson, Fidel- 
ity Building, Baltimore, Md. 

Supreme First Assistant Engineer—W. S. Price, 
Haddon Hall, Atlantic City. 

Supreme Recording Engineer—C. W. Leng, 1556 
East Montgomery Ave., Philadelphia. 

Supreme Corresponding Engineer.—Jas. A. Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 
ton, Del. 

Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. 
Cc. P. Williams, Penn.; A. M. Plummer, N. J., 
and Wm. J. Mitchell, Delaware. 


PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas, Lightfoot, J. T. Dodge, Jr., Franklin R. Moore, 
J. C. MeDowell. 





DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 513 Searles St., Wilmington. 


WILMINGTON. 
Delaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Cor- 
a Engineer, A. E. Deakyne, 406 Lom- 
ar s 


LOUISIANA. 
JENNINGS. 
Jennings Council, No. 2, meets every Saturday 
evening in American Bank. Corresponding En- 
gineer, R. E. Funk. 
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MARYLAND. 

Deputy Supreme Chief Engineer, A. J. Deidrich, 
226 North Caroline St., Baltimore, Md. 
HRALTIMORE. 

Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Corresponding 
Engineer, John J. McKewen, 115 N. Ann St. 


Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 
Elliott Sts. Corresponding Engineer, Phillip 
Kirkwood, 204 S. Washington St. 





MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Foresters’ Hall. Cor- 
responding Engineer, Walter A. Randall, Ab- 
ington, Mass. : 





NEW JERSEY. 
Deputy Supreme Chief, Joseph H. Wheatley, 421 
S ith St., Camden, N. J. 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Corresponding En- 
gineer, James H. White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Cor- 
responding Engineer, C. H. Pfeiffer, 571 Berk- 
ley St. 


ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Corresponding Engineer, W. S. Price, 
Haddon Hall. 


MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Cor- 
responding Engineer, Lewis Doughty, 604 Mul- 
berry St. 





PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Correspond- 
ing Engineer, Frederick Markoe, 931 Orianna St., 
Philadelphia. 


Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 
PHILADELPHIA. 

Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Corresponding Engineer, Frank Mac- 
Indoe, 3519 Ainsley St., Falls of Schuylkill, Phil- 
adelphia. 

Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. and Mas- 
ter St. Corresponding Engineer, Geo. W. Ken- 
nedy, 2052 East Fletcher St. 

Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Corresponding 
Engineer, J. C. McDowell, 1913 South Highth St. 
Philadelphia Council, No. 7, meets every Wed- 
nesday, at Kenny’s Hall, N. W. Cor. Broad and 
Filbert Sts. Corresponding Engineer, W. S. 
Wetzsler, 3717 Aspen St. 








HENRY 


and his employers. 





The Mechanical Department 


GREENEWALD COMPANY 
250 South 11th Street, Philadelphia, Pa. 


Caters exclusively to the wants of the engineer 


Situations secured for good men. 
Good men secured for situations. 


We want a sober, experienced engineer to 
take charge of our Mechanical Department. 
Liberal inducements to the right man. 














The Soot Ejector and Injector Blower, Boiler Tube Cleaners. 
Shaking, Dumping and Stationary Grate Bars. 
RICHARD THOMPSON & CO., Sole Manufacturers 
128 LIBERTY STREET 


The ‘Thompson 
Damper and Press- 
ure Regulator with 
latest improvements, 
insures uniform 
steam pressure and 
must 


SAVE COAL. 


Indicators, Reducing 
Wheels, Plani- 
meters, etc. 


NEW YORK, N.Y. 
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There Must Be Some Reason 
WHY 


Homestead Valves 


are demanded in all four quarters of 





the globe 


We will impart the secret to you. They 
are higher priced and very much better than 
the ordinary kind for all HARD-TO-FILL 
places. 

Write for Booklet No. 10, just issued. 





Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U. S. A. 


Works at Homestead, Pa. 


% 











GIVE IT A TRIAL 





ANTI-FRICTION 
NOILOIWS-ILNY 











What’s Missing 


FROM ABOVE ONLY A LITTLE CUT OF 


LARKIN’S PACKING 


But you’ll be missing if you don’t work 
for the interest of your Employer. Ask us 


Pennsylvania Electrical & Railway SupplyCo. 


General Sales Agents 
PITTSBURGH, PA., U.S. A. 


Selling Agents for Pittsburg and Vicinity for the Just Mechanical Water Purifier for Steam Boilers 


Philadelphia Office, Room 401, Pennsylvania Building 


W. G. BEAMER, Seay Nae pene? eee San Francisco, Cal. 
A. H. TRUAX, Ripley, T S. GRANNIS, New Haven, Conn. 
BROTHERS FREUND, VIENNA, Ill, MARXERGASSE 4 (CONTINENTAL EUROPE). 








Only One Genuine P. P. P. 


The reputation that P. P. P. has won as a work 
saver for the engineer, and a money saver for the 
power plant operator, has brought about the con- 
dition that such a reputation usually produces. 
The market is flooded with worthless, friction- 
producing, coal-consuming imitations. Don’t 
be imposed upon. Insist upon this 


Registered Trade Mark 


on every box and on the muslin wrapper to get 
the longest lived. most elastic packing. Our 
free booklet, ““Some Friction Rod Tests,” 
gives engineers the key to taking life easy. 
Write for it, mentioning this magazine. 


Sakew City Rubber Co. 


Philadelphia and Chicago. 
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Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Correspond- 
ing Engineer, John Clevenger, 211 Lofty St. 


Municipal P. F. D. Gouncil, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown. Sts. 
Corresponding Engineer, Walter Meyers, 1211 
North Howard St. 


PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Corresponding 
Engineer, Alex Fraser, Carnegie, Pa. 


ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Corresponding En- 
gineer, A. P. Driesbach, 728 Chew St. 


FOTTSTOWN. 
Pottstown Council, No. 14, meets 1st and 3rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Corresponding Engineer, H. L. 
Shirey, 362 Cherry St. 


READING. 
Progress Council, No. 13, meets every Satur- 
day evening at Diebert Hall, Ninth and Penn 
Sts., Room 4. Corresponding Engineer, Frank S. 
Miller, 3 West Franklin St. 


YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Corresponding En- 
gineer, Walter H. Long, 23 East Philadelphia St. 


COLUMBIA. 
Columbia Council, No. 18, meets every Ist and 
3rd Saturdays, in Odd Fellows’ Hall. Corres- 
ponding Enginecr, W. J. Courtney, 804 Walnut 
St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Corresponding En- 
gineer, Ed. Schrieber. 


WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph T. Har- 
ris, No. 1611 Clybourn St., Milwaukee. 





MILWAUKEE. 
Clifford P. Williams Council, No. 2, meets every 
Monday —-t at Lodge Hall, E. Water St. 
Corresponding Engineer, Joseph T. Harris, 1611 
Clybourn St. 











_ Tornado 
Y Boiler 
Tube 


Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 


Manufactured by 


''Paul B. 
Huyette 


1245 Betz Building 
Philadelphia 











THE PRACTICAL ENGINEER April, 1904 


Sra McDaniel Steam Trapy 
Always have a Water Seal over the valve and never 
a aa a blow steam; neither do they back up water 


eB 
REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


“02 147 N. Seventh Street by the Jebbing 


Catalogue Trade 





CRANE VALVES 








Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 





























Kieley’s Cantilever Expansion Steam ‘Trap 


Discharges against pressure—operates in any position ; will not 
become air-bound ; never freezes: simple in construction ; 
durable, light, and easily adjusted. Guaranteed under any and 
all conditions. Send for Catalog Tell us about it and the many superior points of 


other up-to-date steam appliances we make 


KIELEY & MUELLER 
34 West 13th St., - New York 


JAMES J. ROGAN 
810 Race St., Philadelphia 
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CLASS No.1 PACKING 





UNITED STATES 
Piston Rod and Valve Stem 


PACKINGS 


Do their work well. 

Their use will save you considerable 
money and endless trouble. 

We can present convincing proof of 
their worth. 


SEND FOR CATALOGUE AND PRICES 


The United States Metallic Packing Co. 


MAIN OFFICE AND WORKS: 


509 Great Northern Building 
GHICAGO, ILLS. 


No. 427 North Thirteenth Street, 
PHILADELPHIA, PA. 














A GOOD CO 


ra 


UNTER 
ih... 





is very essential to best results in connection with a modern Steam Plant. 

The ‘‘ Standard *’ is built on lines thatymake it absolutely positive 
They will always count forward with 
rotary motion either right or left ; also reciprocating, and are made in 


when properly connected. 


both round and oblong cases. 


STANDARD GAUGE MFG. CO. 
107 N. FRANKLIN ST., SYRACUSE, N. Y. 


N. Y. Office :—141 Broadway 
Chicago Office:—58 W. Washington St. 


Pacific Coast Agents, Geo. H. Tay Co., San Francisco, Cal. 














BRICKLAYER ano 
CONTRACTOR 


FIRE BRICK WORK A SPECIALTY 
BOILER FURNACES RELINED AT SHORT NOTICE 


Thomas Sparks 


1630 S. 16th Street, Philadelphia. 


Correspondence Solicited. Estimates Furnished 








Sterling 
EXHAUST 
HEADS! 


THE BEST. THAT’S ALL 


Read 


Our Guarantee 


They will cause no back pressure on the 


enginelor allow condensation to get on to 
& - roofs or walls. Send us the size of 
your exhaust pipe and we will quote 
a delivered price :--subject to return 


if not as we represent. 


STERLING PIPE:AND:BLOWER CO. 


“HARTFORD, CONN. 
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Boiler Tube Cleaners 
Blow-off Valves 








The Liberty Turbine Boiler Tube Cleaner 


will clean tubes more thouroughly, at less cost, and in less time than 


ee eee The Union Boiler Tube Cleaners 


This we guarantee. 

, ; . POWER OR IMPULSE 
We also make the Niaga ra Tu rbine Are the oldest and most efficient Boiler Tube Cleaners on the market. 
Tube Cleaner. We have suit for in- They take out all the scale. 
fringement of patents against a user of the 
Weinland machine, and will sue all other 
infringers 

The Faber Blow-off Valve 


washes its face every time it is opened and oe — 


_—_ 
closed. co 
A connection at C admits steam at does the same for 
boiler pressure to chamber B, whence it The Gem Flue Scraper Smoke Flue Boilers 
escapes through slot E all around the seat, We also make Gem Oilers, Patent or Plain, Torches 
and Heavy Brazed Steel Oilers, Flexible Shaft- 


and sweeps both seat and disk free from 
sediment just before closing. It will last ing, Loose Pulley Lubricator. 
Write for Catalogue and Prices. 


as long as a steam valve without leaking. 
Liberty Manufacturing Co. Gem Manufacturing Co. 
Spruce near 33d Street - Pittsburg, Pa. 








6907 Susquehanna Street - Pittsburg, Pa. 














IT IS DEAD EASY 


Steam 
Suppiy 
Pipe 


ETT TE PN 


7, Vibrator 
Centering Lug Sale >> 


to find some chemical or device that will take off the Scale from fire tubes BUT it is quite a different proposition to discover something that will do 
this and leave the tubes just as strong and sound as before UNLESS you have a ‘‘ Torpedo *’. 

This machine rapping lightly against the inner surface of the tube at the rate of 3000 times a minute does the trick absolutely. It does not 
hammer and pound the tube but sets up a very rapid vibration. ‘The short stroke of the piston rod or ‘‘ vibrator ’’ (only one-half inch) makes it 
impossible to strain, expand or in any way weaken a tube. 

Think of it : this machine has but one moving part which makes the simplest and most durable device conceivable. The accomplishment of 
thus producing a SAFE, long- lived, and effective cleaner marks the most important advance in many years in this branch of engineering. 

The time has now come when you can not affor:| to be without the services of this wonderful money saving invention. Our printed matter 
tells how the improvements referred to have been carried out in the ‘‘ Torpedo *’ but we should be glad to send you a cleaner on a free trial so that 


you may see for yourself. 


The General Specialty Co., 75 Carroll Street, Buffalo, N.Y.,U.S.A. 
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IMPROVED ESTABLISHED 1871. 


| x Kellam Damper Regulators J. & G. RICH 


The Simplest and Closest Damper Regulator. 


JEloneginaco.| General Machinists 


a1 RACE ST., PHILA., PA. ENGINE BUILDERS 


Brass Founders and Finishers and Makers AND DEALERS IN MACHINERY. 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 

Steam Pressure Regulators 

and other safety steam appli- 

ances. 
















Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc. 



























ae oo Regulators Repaired. > ay = 
pent os tes ok 120 North Sixth Street, Philadelphia, Penna. 
advertisement. Catalogue D free TELEPHONE 






on application. 





















Are you troubled 


WITH THE DUST FROM YOUR EXHAUST FAN? IF SO, THE 


Hartford Dust Collector 
WILL OBVIATE THE NUISANCE 


Write to department P. for Leaflet P.—55 


BLOWERS, EXHAUST FANS, DUST COLLECTING SYSTEM 

















Heating, Drying and Ventilating Systems. Forced and Induced Mechanical Draft. 
THE HARTFORD BLOWER COMPANY 
(ate Wo 55 tells all | 128 SUFFIELD STREET HARTFORD CONN. 








seer a aferte aorfenferfeferferferfefesfertenfesfefesferferfeofesferferfesfestesferforte | eleiieieieeeieinb ihe 


WILLIAM P. DENNIS 633 Arch Street, Phila., Penna. 


Manufacturers’ Agents for Agent for 


oy 








Philadelphia, representing the Pennsylvania 















Watts Regulator Co.| . 
outhern 
Manufacturers of Steam Appliances, New Jersey 
Steam Regulators, Water Regulators for the 
and Pump Regulators, Steam Traps, IMPROVED | 





Boiler Oil Feeders Reducing Wheels. DAMPER REGULATOR 
Sent on Trial to Responsible Parties. Send for New Catalogue and Prices. 








A Thoughtful Engineer will‘Equip his Boiler with Up-To-Date Appliances 


EXPERIENCE HAS SHOWN HIM THAT THE 







Automatic Pesntuvtine Injector 


IS RELIABLE, ECONOMICAL AND DURABLE. 

He has made his decision and now belongs to the Penberthy Engineers Association, Membership, 300,000 
EVERY DEALER SELLS THEM 

PENBERTHY INJECTOR COMPANY 


Largest Injector Manufacturers in the world. 


344 HOLDEN AVENUE DETROIT, MICH. 


N. B.—The Penberthy Bulletin is valuable from cover to cover, 3 months free to any engineer. 














wo oe 
Fn 


race 


5-5 


— 


SS ee 


opener oe aie 


Saree pe 


CSc 


xtra Nee 


THE PRACTICAL ENGINEER 





Our Happy Family 


HE PRACTICAL ENGINEER has been published 
regularly for a little more than seven years, and it is 
gratifying to note, among the renewals coming in dur- 

ing the past month, the names of many of our readers who have 
stood by us constantly from the beginning—a very small be- 
ginning at that. 

To all these old friends we extend our sincere thanks, for 
without them The Practical Engineer, as it is to-day, would 
have been impossible. 

To the six or seven thousand new readers that have been 
added to our happy family during the past year we extend both 
thanks and congratulations. We thank you for your con- 
fidence in us and congratulate you upon getting greater value 
than has ever before been offered to Engineers for Fifty Cents. 

The Practical Engineer is growing larger and better very 
rapidly. Sixteen pages and over six thousand new subscribers 
were added in 1903. No other engineers’ paper increased half 
as fast during the same period, but if our new readers will do 
as our older one has done—recommended the paper to their 
engineer friends and secure us more new subscribers, it will 
grow much faster in 1904, and all will be benefited. We want 
you to do this and, in order that you may not spend your time 


‘in our interests without compensation, 


We Want You 


to act as our Agent among the Engineers in your vicinity. We will 
pay you a large commission and will give you liberai territory. 

The Practical Engineer is the largest and best engineering journal 
ever published anywhere in the world for Fifty Cents a year. The 
Engineers in your vicinity will thank you for bringing it to their 
attention and you can earn a good many dollars without giving up 
your present employment. Write for terms. Address THE PRACTICAL 
ENGINEER, Subscription Department, 46 North Twelfth Street, 
Philadelphia, Pa. 
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(THIRD EDITION.) 


ITHREE-QUARTERS'!SIZE. 


A BOOK OF KNOWLEDGE 


WHICH IS BETTER THAN 


A BAG OF GOLD! 


Engineers more than any other class of mechanics, know the value of knowledge, 
and they also know the difflculties of obtaining it in accessible and compact form. 
Every engineer has felt the need of a reference book covering all the various 
branches of steam and electrical engineering in a comprehensive and practical way. 


Tulley’s Hand-Book on Engineering 


supplies this need. It is an encyclopedia of information and in itself the most 
complete library on engineering practice ever published. Every engineer needs it, 
and every man who wants to become an engineer needs it. It is the greatest 
reference book on engineering that the world has produced, yet so simple and 
comprehensive as to be easily understood. 


There are 900 pages, 400 illustrations, plain type, good paper, black morocco cover with gold letters, 
and only costs (3.50. Your money back if you don’t want to keep it. Send for it to-day. Or, if 
you prefer, we will send you a 42-page descriptive circular free. 


Henry C. Tulley G Company 


ST. LOUIS, MO. 





1016 WAINWRIGHT BUILDING, 
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No. 8 Turbine, Patented. honorable manner. 


Our Direct Motor Cleaner 


Solves the problem of greatest economy in BOILER CLEANING. Motor works 
outside of tubes. No friction or wear there. Develops ample power for 
severest work. Cutter head and all working parts remarkably strong, reducing item 
of EXTRA PARTS TO THE MEREST TRIFLE. Will do as much work in 


given time as five ordinary cleaners, and easily outlasts twice that number. 


All Machines 
Sent on Trial. 


Fleseating Machine, Patented. 


for cleaning faces, nuts and caps of Boiler Headers. 
and SAVES A LOT OF TROUBLE, as refitting of caps is unnecessary after 
using this machine. Write us about your Boiler Cleaning troubles. We're experts. 
Had 20 years’ experience and “ know how.” 


The:Lagonda Mfg. Co. Springfield, Ohio. 


New!York Office :§123 Liberty Street. 


THE WEINLAND 
The King Of Turbine Cleaners 


We will fully protect customers in case of suits of! Competitors, threats 
of which prove they cannot meet Merit with Merit, in fair .and 





Direct Motor Cleaner, Patent 
Applied For. 


The Lagonda Reseating Machine 


Works quickly and thoroughly 








Ls STEAM TRAP 





TWO Things Neeeded in a Steam Plant 

FIRST—A Steam Separator that will separate the water from the sterm 
before it leaves the boiler. The Separator here shown is placed inside of the 
boiler directly under the steam outlet to the engine, and is guaranteed to 
reduce the moisture to three-quarters of one per cent. 

SECOND—A Steam Trap. The Trap shown here is simple in con- 
struction and effective. A commendable feature is that it has no packing, 
of any kind, the cover being ground steam tight. Another feature is, that it - 
has a Safety Alarm. This is one thing which is needed as sometimes the 
traps get clogged up by impurities, and at such times this Trap will give notice 


and save damage to machinery. 


Cylinders Rebored 


All types and sizes of Steam Engine Cylinders, Valve Pockets, Pumps, 


and Air Compressors Rebored in present position, from 4 to 76 inches. 





Separator 


That will keep the water in the 


over to the engine cylinder. 
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214, 216 S. Third Street, Allentown, Pa. 
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’ for Engineers 





Here’s a chance for jyou to try your ability as a 
guesser. In every box of EUREKA Packing is a 
coupon and each coupon entitles the holder to one guess. 
You may guess as many times as you have coupons. 
The coupon below explains itself. 





If You’re A Good Guesser, Here’s Your 
Chance To Win A Bag Of Gold. 


Eleven yearsago (Jan. 1893) we offered a prize of $200 in 
gold to the Engineer guessing nearest to the correct number of ad- 
missions to the World's Fair, at Chicago, on July 4th, of that year. 

Thousands participated in that contest, the prize being won 
by Frank W. Shaw, Engineer with Burgess, Fobes & Co., Port- 
land, Me., who made but one guess, 324,206—the official figures 
being 324,342. On July 27th we sent the $200 to him by Adams 
Express and received his acknowledement. 

On July 4th, 1901 the admissions to the Pan-American Ex- 
position were 71,024. Now, you guess 


How Many People Will Be Admitted To The 
St. Louis Exposition on July 4, 1904, 
and see if you can’t win one of these prizes: 


$200 in Gold to Ist Nearest. $75 in Gold to 2d Nearest. 
$25 in Gold to 3d Nearest. 


Each box of genuine Eureka Packing contains a guessing cer- 
tificate, and a man may guess as many times as he has certificates 
Each guess will be stamped by time stamp, showing date and hour 
received by us and contest will close July rst. 

The guesses will be recorded in a book, and the award will 
be made by a committee selected by a sufficient number of the 
guessers. Incase of a tie, the prize shall be divided equally be- 
tween the competitors so tied. 

G5 If any boxes of ‘‘ Eureka”’ purchased after January rst do not 
($25) contain a certificate, we will exchange certificate for the diamond 
gS 








cut from such boxes. 

This contest is open to Engineers and their assistants only, 
ani on the certificate must be given their name and the name of 
piant in which they are emp!oyed. 

(Guessing portion of this coupon omitted.) 





You don’t have to guess about the quality of 
EUREKA Packing. Most any engineer will tell you 
that it is best for him from a work standpoint, and best 
for his employer from a money standpoint. __Be sure to 


get EUREKA Packing. 


Jas. L. Robertson & Sons 


204 FULTON STREET, NEW YORK 











Indicators, Eliminators, 

Planimeters and other Steam 

Specialties all illustrated in our 
FREE catalog. 
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You Don’t 
Drink 


impure water if you can get it 
pure; then why feed your 
boilers on a water that is going 
to lead to a youthful grave and 
to early gray hairs. % Y& be ke be 
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The Water softening plant 
here shown is assuring a long 
life for the boilers and render- 
ing the lives of the men about 
them safer and more enjoyable. 


We are always happy when 
4 | mailing our booklet and fig- 
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* uring ona plant. : : : ::: 

* Western Office 

% 311 Outlook Building, Columbus, Ohio. 

: AMERICAN 

¢ WATER SOFTENER (0., 
* Harrison Building 

3 Philadelphia 

ob esfeofesbefertootetenteotetesteoteofeotestdtebeodedeofeobedeofeobeeifeoe 





EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING 
ECONOMIST 


tells how to buy best, how to save money, how to 
improve methods. Thus $1 may save you $1,000. 
—50c. a copy, $1 a year; Frank H. Knox, 
Troy, N. Y., and all live newsdealers. Send for 
great clubbing offer. 





’ BELTING 


For Main Driving and General Use 
IS A DISTINCT ECONOMY 


over any other belting. We will gladly furnish practical 
proof of this. 


}MAIN BELTING COMPANY 


40 Pearl St., Buffalo. 











1219-39 Carpenter St., Philadelphia. 55-57 Market St., Chicago. 120 Pearl St., Boston. 
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THERE'S but a few cents difference in price between 
cheap overalls and the best; but the cheap kind play 
out enough faster to more than wipe out the difference, 
besides your loss in comfort, neatness and satisfaction, 
with the cheap ones. My claim that the: ::::::: 


TRADE MARK REGISTERED 
are the best on earth is backed by the testimony of thous- 
ands of true-principled wearers in alt parts of the United 
States and Canada, You can prove it for yourself without 
risk under my absolute guarantee. Union Made, of course. 






BROTHERHOOD q 
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MEMBER B. L. F.3 —- H. S. PETERS’— MEMBER B. L. E. 171 


ROTHERHOOD pia Mark Overatts, Dover, N. J 
























McNELLEY’S 
AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an engineer of 
long experience, assisted by expert chemists. 

American Boiler Compound not only completely removes all scale and 
incrustation inthe boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely clean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send Sample of Water and Sample of Scale if Convenient. 

We will be pleased to hear from engineers who will secure trade for 

us. When writing for information address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila. 
SOLD THROUGH 
SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - - — Philadelphia, Pa. 














; "a Registered. 





Trade Mark. 
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’s Steam and Water Packing: 
Gould’s Steam an ater Packing 
THE ORIGINAL RING PATTERN 
Self-lubricating, Steam and Water Tight, Less Friction than any other known pacikng. 
None Genuine Without This Trade Mark Stamped on Wrapper. All similar pack- raeetet 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motio 
is rotary or reciprocating. 
The Gould Packing Co., East Cambridge, Mass. 









Albion Chipman, Treas. cooce 
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oO. ¥F. Zurn J. D. Kelley 


== ; ZU R N ryyorens 
O° HIGH-GRADE Co 7 


LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning Compounds 
Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 














THE AUTHOR OF 


Engineering Practice and The) 
FOR STEAM ENGINEERS 


wishes to place a descriptive circular of this plain and practical book 
for working engineers in the hands of every reader of this paper. If 
you send him your name and address on a postal card, as soon as 
you have read this notice, stating that you read it in THE PRACTI- 
CAL ENGINEER, you will receive one of them. Direct your 


W. H. WAKEMAN 


64 Henry Street = New Haven, Conn. 


postal card to 











Powell's 


“White ‘Star’ 


Reegrinding 
Reversible 
Seat Valves 


have a longer life and are 


easier to repair than any 7 Aaa 
valve made. on \ 
They are sold with a 
guarantee of satisfaction 
or your money refunded. 
Try one. 





Wrought Iron Pipe 


Not Steel 


Cut to any size and for any purpose. Prompt Shipments to any part 
of the world guaranteed 


__Engineers’ Supplies_and Steam Fitters’ Tools 


Lone We a ae 
-C. J. Rainear & Go. 
No. 518 ARCH ST. : : Philadelphia 











al 


BLACK 
SQUADRON 
RING 
PACKING 


holds a very important place in the 























economical use of steam and the reduction 





of fuel consumption. 






There is no packing on the market 
to-day that will ease a rod more, or give 
it greater freedom while keeping it per- 
fectly steam tight than BLACK 
SQUADRON. 

Some of the best engineering talent in 
this country acknowledges that BLACK 
SQUADRON produces right results. 

To make more friends for BLACK 
SQUADRON we send FREE EXPRESS 
paid a generous: enough quantity for a 
substantial satisfying test to any engineer 
forwarding us his name and_ business 

















address. 


Cancos Mfg. Co. 


146 N. Second Street, 
PHILADELPHIA, PA. 










BECAUSE YOU DONT CARE TOLEARN, 
SLUMBER ON £DONTLET 
US OISTURB YouR REST. 
(F YOU DOUBT OUR ABILITY, 
WRITE THE EDITOR OF POWER 


ITY, ,WRITE US FOR A YARD 
OF BANK AND BuSINEssS 
REFERENCES. 
\F SHORT OF MONEY - 


ALL ABouT 4g INSTAL ME: Ny 


INDICATORS , 
WHEELS, PLANINE> al 
TERS SR HOW ‘TO 

MAKE. THEM: 








1 COMPETENT. 
SAMI INDICATOR LOANED EACH 
Koreas STUDENT FOR PRACTICE- 
pA INDICATOR INSTRUCTION Ce. 
IN ONE DAY 1084 en SCRANTON , Penwa’ 


WRIT E FOR TERMS — 











THE PRACTICAL ENGIN EER 








It Oils Piston Packing 


It is the only piston packing 
that automatically and reg- 


ularly oils the Piston 
Rod. It saves time 
and labor. Write 
for samples 


and prices. 


Steam Packing Co.,Ltd. 
144 N. Seventh St., Philadelphia, Pa. 


Manufacturers of Steam Locomotive and 
Hydraulic Piston Packing 











Weaver 











Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase the 
efficiency of your boiler, by 
giving additional heating surface. 
Save their cost in repairs alone. 


Send for catalog 
THE LAMPREY CO. 
Westfield, Mass. 


Philadelphia Shop, 240 Chestnut Street 
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in_the best regulated STEAM 
PLANT! --They can be quickly 
*. and economically repaired with 


The Climax 
STEAM 


Joint Clamp 


Made of Brass for all sizes ‘of pipe. 
Some dealer in nearly every city 
carries a complete stock; if not, 
order direct from the manufacturers. 


JAMES McCREA & CO. 


67 W. Washington Street 


- CHICAGO, ILL. 





Steel Water Arch 


@00800809 
@@00009 
00000090 

@ 


FEED LINE 





Saves the tieed of renewing brick arch; lasts as long as the boiler; increases capacity ¢ 
does the work of a feed-water heater, and saves its cost in coal in a few weeks. You 
can’t afford to be without it. 


NEIL W. MAC INTOSH & CO., Steam Fitters 
54 St. John Street - - - NEW YORK 
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This Book Free 


Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


Hand Book of Corliss 
Steam Engines 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and the 
Care and Management of Corliss Steam Engines. It is illus- 
trated by 64 Original Engravings. 200 Pages. 


Price, $1.00, or will be sent Free for a Club of Three Subscribers to 
The Practical Engineer at 50 cents each. 
We also have other books which we give as premiums for clubs of 
subscribers. 


AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 

















Address Department A. 


The Practical Engineer 


46 N. TWELFTH ST., PHILADELPHIA, PA. 











FOSTER 


CLASS W 
PRESSURE REGULATOR 


Consult Us 


Our experience in pressure 
regulating problems is at 
your service. 


We manufacture special- 
ties for regulating steam, 
water, gas or air pressure. 
With a FOSTER CLASS 
“W” REGULATOR it 
is possible to maintain a 
uniform low delivery service 
regardless of variation of 





initial pressure. 
A FOSTER BACK 
PRESSURE VALVE has 


neither weights, levers, nor 


FOSTER 


direct acting springs and will 
sustain a constant back 
pressure without chattering, 
hammering or noise’ of 
any kind. 

For complete details of these valves 


and our many other specialties see 
a Foster Catalog. 


Foster Engineering Co. 
NEWARK, N, U. 














The Standard Gasket Co. 


INCORPORATED 





MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any shape, size or 


thickness, and for all kinds of joints. Lip Unions, Flange Unions, 
Plain and Ball Joints, Connecting Steam, Air, Gas or Water Pipes, 
also for Cylinder Heads, Steam Chests, Etc. Guaranteed the best in 
the market. 

We also Manufacture Special Metal Gaskets for all Styles of 
Water Tube Boilers, Man and Hand-Hole Plates, Mud Drums, Etc., 
which can be used over many times. We guarantee to save you 50 
per cent. on any Gaskets you now use. 

Our Copper Gaskets are Hand Rolled, not Hot Pressed. 
3est and cheapest. Samples Free. 


7 South Thirty - Sixth Street 


PHILADELPHIA, PA. 





OUR PATENTED MINERAL WOOL 


PIPE COVERING 


AND 


Copper Gaskets 


They Save Steam and 
‘ } : Make Absolutely 
Ye a Tight Joints 


United States Mineral Wool Co. 


143 LIBERTY STREET, NEV YORK 


BEST AND CHEAPEST SAMPLES FREE 

















JOHN McADAMS 


Boiler and Machine Works 


REMOVED TO 


Edgemont and ‘Tioga Streets, Philadelphia 


Builder of BOILERS, TANKS and STACKS of all kinds. 
Second-hand TANKS and BOILERS, CAST IRON GRATE 
BARS. General Engineering and Repairing, Reboring Cylinders in 
position from 3 to 110 in. diameter. Dynamo commutators turned off 
without removal. 








BACK PRESSURE VALVE 
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THE BEST BOILER FEED PUMP REGULATOR 


AND LOW WATER ALARM ON THE MARKET 


~aenteatnacameeans cmacaneaenncownsswruae HEA Sa! 1 SH 
~ 7 i ~ 4 a 


Manufactured by 
‘Aaron Miller 
Vicksburg, Mich. 


The 
Improved 


Clark 
Regulator 




















BY A 


PULL BOOK 


ano **?, B. H.”” 
Quick-Closing 


CARE AnD HANDLING « 


YOU! ih ps 
Water WANT : “ SCHNEIDER 
Gauge Ree ee 


A Pull on the Chain Does it. 


More than 800 
copies already 








Strongly Made. 
Low in Price. sold . ee 4 PR SS 
Sent on Approval. 
Satisfaction Guaranteed. A NEW heatdhonts Work for 
ple hecrsenl the Practical Engineer 
oP. 2a.” 
Limp Leather, by mail for $1.00 
IMPROVED . ial 
GAUGE COCK Send in your order NOW 
Full descriptive circular and sample pages FREE 


SPON & CHAMBERLAIN 
Publishers of Books for Engineers 
Dept. P. E., Liberty Bldg., NEW YORK, U. S. A. 


PAUL 3B. HUYETTE 
1245 BETZ BUILDING 


PHILADELPHIA, PA. 

















Send us two ounces of scale, by mail, or one gallon of 
water, by express prepaid. We shall make 
an analysis free of charge, and give you 
RED SEAL our \ pnoege of the grade of Compound you 





BOILER soacceee use in your boilers. © > § me >. 
. THE CHERRY CHEMICAL COMPANY .._- 
COMPOUND soars (MANUFACTURERS! —__ . a 
Office; 1215 Filbert Street, Philadelphia, Pa. 
Circulars, Prices and Directions Furnished on Application 


AGENTS WANTED WRITE FOR TERMS 





REGISTERED TRADE MARK 








: 








CASTINGS CRY 
like children for the tonic that makes them 
smooth running and 
: healthy. Castings 
rarely grade even— 
like ‘‘humans’’ they 
ar> rough, half rough, 
or smooth. 
Wisconsin 
Graphite 
Iron Filler 
is all things to all cast- 
ings, a Putty that fills 





sand holes and smooths 
roughness, a Semi- 
Paste for less urgent 
cases, a Paint for slick surfaces; life giving and 
protecting. All colors. Free samples. 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURG, PA. 





Heese seteetefepeoterteteate ohecheobeoteeteotesteeteteatents 


Heeler oestentenestent osteo oesteateotestesteotesteoteestendesteatetesteatetenteotesteateoesteatestesteatetesteatesestestesteafeofobeotectetestecbeteat 


Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 


Holds steam, water, air or ammonia with less friction on the rod than any other. 
Write for trial order today. 


Watt's Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it tight. 
Used for oil, acid, steam, ammonia and water. It is the lightest and 
purest Rubber Packing made and can be used over again, and will not 
become hard under the highest steam pressure, 


Manufactured by JOHN M. WATT’S SONS 
24 Duane Street, 23 23 23 NEW YORK 
123 South Second Street, :; PHILADELPHIA, PA. 








eho etesfosbesestestectertoste osteofertestecertentestentestesh 

















GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER 
LOW PRICE AND GOOD QUALITY. LET US CALL AND GIVE QUOTATION ON YOUR WORK. 








Smith’s Clamp for stopping leaks in pipe joints. Cheap- 
est, simplest and most effective Clamp ever manufactured. 
Costs less than $1.00 per inch in diameter and much less 
in steel, 

W. CLIFFORD SMITH, Steam Specialties and CASTINGS of Every eatin 
140 North Sixth Street, PHILADELPHIA 
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Works, Dauphin and Delhi Streets. Philadelphia, Pa. 
Te largest factory tn the world devoted exclusively 
to the manufacture of Water Purifying Chemicals. 


FREE FOR YOUR NAME 


We want the name and address of every engineer, 
and in order to get them we will send a finely fin- 
ished, beveled edge, inch and metric rule, one foot 
long, absolutely free to every engineer who will send 
us the coupon properly filled out, together with a 
sample of the scale from his boiler. 

We want the opportunity of explaining the 
difference Lord’s Water Purifying 
Chemicals and ordinary boiler compounds. 
Although entirely different, they are com- 
Lord’s Water Pur- 


ifying Chemicals always do their duty 


between 














monly confused. 







N. 9th Street, 
Philadelphia,Pa. 







and there's a reason for it. 


Gentlemen: I am sending you 
a sample of scale from our boiler. 
You are to analyze it, and send me 
a certificate of analysis and the rule, 
free of charge. 







Send the scale and coupon 


Number of boilers in use. 
Capacity of each boiler 

Frequency of cleaning botlers 
Frequency of opening the blow-off during 
River or other 












today, and receive the rule 









working hours 
source of water supply 
Boilers are used about 





by return mail. 








hours out of 24 






Name 

















Sp 
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= 
4 Street and Number 
Ky City State. 
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THE 


H. H. Steam Trap 


Has the most perfect seal of any 
Trap manufactured, making it 
impossible for the steam to es- 
cape, and is sold under guarantee 
to give satisfaction or we pay 
freight both ways. 

If your dealer tells you he has 
some other make ‘‘just as good’’ 
—to say the least—he is not 
posted on the H. H. 


« JAMES McCREA & CO. 


Manufacturers 


67 W. Washington St. . 





CHICAGO 











Bickel Float | 
Steam Trap 


HANDLING RUSHES 
OF WATER IS OUR 
HOBBY 


This Trap is especially adapted 
for Separators. Wealso manufacture 
i Thermostatic Steam Traps. Sent on 
4 §©30 days trial to responsible parties. 


SEND FOR CIRCULAR 


FRED. L. BICKEL 
1348 Palmer St., -, Philadelphia, Pa. 











ONE DEGREE 


of heat opens and closes the valve in the 


Heintz 
Steam Traps 





Sensitive—extremely! But they last forever. 
Proof before pay. 


Send for booklet “4” 


William S. Haines Co. 
136 SOUTH FOURTH STREET, PHILADELPHIA 
























“NASON” STEAM TRAP 
For Pressures under 70 Lbs. 


“SIDELUG” STEAM TRAP 
For Pressures 70 to 150 Lbs. 


High Pressure Vertical Tu 
Radiator 








SPECIALTIES eae 





! SEND FOR 


on St, 






























te ae - 


HYDRAULIC VALVE FEED WATER HEATER 
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Vegetable Treatment vs. Soda 


When Vegetable Treatment is used direct in the boilers, the sulphates 
and carbonates of lime are converted into mud of a light nature, which is 
easily blown out through the blow-off daily and readily washed out when the 
boilers are opened. With Vegetable Treatment it is impossible to have any 
corrosive action due to the treatment itself or to any by-product which may 
be left as a result of the reactions, so that boilers are always kept in a clean, 


natural condition. 


With Soda it has been the universal experience of steam users that it brings 
about a corrosive action in the boilers due to galvanic action; there are con- 
stant leaks around the steam joints, with white incrustation of Soda coming 
out; there is constant tendency for boilers to prime and foam, due to the 
saponifying action of the Soda, and the result, so far as cleaning boilers is 
concerned, is not nearly so satisfactory as when a properly compounded 


Vegetable Treatment is prepared for the individual case. 


SEND GALLON OF WATER FOR ANALYSIS 





‘Dearborn Brug and €hemical Works 


WM. H. EDGAR, President W. B. McVICKER, 2nd Vice-Pres. and East Mgr. 
ROBT. F. CARR, Vice-Pres. and Gen. Mgr. CHAS. M. EDDY, Sec. and Treas. 

W. A. CONVERSE, Directing Chemist 

ROBT. W. FRANCIS, Directing Engineer 


MANUFACTURING AND ANALYTICAL CHEMISTS 
CHEMICAL ENGINEERS 


LABORATORIES AND WORKS : CHICAGO 


NEW YORK PHILADELPHIA OFFICE: THE BOURSE CHICAGO 
120 Liberty Street G. F. Duemler, Mer. 27-34 Rialto Building 
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GUARANTEED SPECIALTIES 





MOST 
COMPLETE 
OUTFIT 
MADE 





Bachelder Adjustable Spring Indicator, with 
Ideal Reducing Wheel attached. 


























The Bushnell Planimeter figures both area and 
M. E. P. quickly and accurately. 


Our Catalogue “‘A’’ describes a lot more. 
Send for it. 











You can keep clean while you clean the tubes 
with the Soot Sucker Boiler Tube Cleaner. 





x & & 





Guaranteed to 
hold Steam Pres- 
sure within one 
half pound 
variation. 














a eH 





7: The old reliable 


Spencer Damper Regulator. 





Bushnell Cord Take-up takes care of the slack 
cord and puts it back where it belongs. 








JOHN S. BUSHNELL & COMPANY 











126 Liberty Street 23 


of New York, N. Y. 
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arlock\ 





Are made specially in a hundred different styles, for every variety of service. 


PTET TTT TTA 





Code. J Packings 


They are supe- 


rior for Steam, Gas, Water, Ammonia, Hydraulic, and for the satisfaction of those who use them. 
GARLOCK PACKINGS are all made of the best material, on the latest improved 


automatic machinery, 


in the largest factories of the kind in the world, and by men of skill. 





The Garlock Brass Wire Inserted Sheet 
Packing, No. 600 


is the only packing that has successfully stood on 
marine vibrating joints; it is made of our cele- 
brated sheet compound and a very fine weave of 
brass wire—it is utterly impossible for a joint 
made with this packing to blow out. 


WE GUARANTEE ALL GARLOCK PACKINGS. 





The Gariock High Pressure Ring 
Packing, No. 200 


is the only fibrous packing that gives entire satis- 
faction on high speed and marine engines or 
locomotives, rods running in oil, grease or chem- 
icals. Excels every other packing for expansion 
joints. 


WRITE FOR CATALOGUE. 


Garlock Packing Gompany 


604 Arch Street, PHILADELPHIA, PA. 








FACTORIES peintbeanenes 
Philadelphia New York Boston 
PALMYRA, N. Y. | SAN FRANCISCO, CAL. Chicago Pittsburg Cleveland 
ATLANTA, GA. DENVER, COL. St. Louis Atlanta, Ga. Denver 
Li liuiatuiciiudaoiscienis Palmyra, N. Y. San Francisco 
HAMBURG, GERMANY. X , Hamburg, Germany 


Main Office: 


PALMYRA, NEW YORK 
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THE EXPENSE OF EXPERIMENTING 


The , benefit of 25 years ex- 














perience goes with every Detroit 
Lubricator. During that time we 
have come in contact with all kinds 
and combinations of conditions with 
all kinds of engines, and we have spent 
tens of thousands of dollars in perfect- 
ing the various features of our lubri- 
cators. The purchaser of a Detroit 
Lubricator has no 
expensive experi- 
menting." He gets 
a standard guaran- 
Jteed device and 


takes no chances 


Ll are 


IMP'D. cf ruining his 
i eed we | engine. Ourname is stamped 
* 


around the body of every lubri- 





cator we make, and on the boxes 
in which they are packed. Avoid 


cheaply made imitations. 


OUR CATALOGUE 
ON APPLICATION 


Detroit Lubricator Company, PETRO! 











“You get your smoke” 


Just read what an engineer says about 


! 





Rochester, N. Y., Feb. 7, 1904 
Stephenson Mfg. Co., Albany, N. Y. 

Gentlemen: I received your sample and should have written you before but I waited for a 
chance to convince my employer that your Dressing is better than the liquids. 

We have a two ton elevator. 

I bet him a cigar I.could load the car with Strawboard up to the crossbeam and the Dressing 
would talk for itself. He said, “that’s ago’’. SoI put on the load and told the boys to start 
her up. When she got to the top the boss looked at me and said, “* you get your smoke.” 

I am very much pleased with your Dressing. Have been engineering thirteen years, and 
it is the O. K. goods. I have saved your card and as the can of stuff is used up the boss says I 


can have some of yours. 
Yours very truly, 


A. KLIPFEL. Engineer. 


Are YOU willing to be convinced that you are NOT using the best 
Dressing on the market, unless the name Stephenson is on each pound 
stick? If so, upon request we will send you a free sample if you mention 
this paper. 


STEPHENSON MFG. CO. 
ALBANY, NEW YORK 











Improved to date Improved to Date 








Improved to date 


Improved to date 








If you are interested in modern steam ae ecenomy, you should investigate OUR BIG FOUR. 


The Patterson Specialties (Feed-Water 


eaters, Exhaust Heads, Separators and Belt Pumps) 


are great money savers. Ask about the ones that interest you, we will be glad to answer your ques- 


tions.. Our proposition will pleasantly surprise you. 





FRANK L. PATTERSON & CO. 


24 CORTLANDT STREET 


MANUFACTURERS 


NEW YORK 











Ap 


- 
z 
« 
a 
= 
< 
z 
2 
e 
s 


fect 


is a 
driv 








April, 1904 





THE PRACTICAL ENGINEER 


53 










NOT WATER OUTLET 


CONDENSATION 
imier 


COLDWATER INLET 


The Gleaner represents the acme of per- 
fection in feed water heating. 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 


MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, i25 wn. atn st., Philadelphia 


tHE QTIS Tabular Feed 


WATER HEATER, 
OIL SEPARATOR 
and PURIFIER 


with Seamless Brass Tubes 


Guaranteed 

To heat the feed water to the 
boiling point (210 or 212 degrees) 
with the exhaust steam without caus- 
ing any back pressure, alSO to ex- 
tract the oil from the exhaust, 
so that the exhaust steam after being 
passed through the heater can be used 
for heating purposes, and the water 
of condensation for the heating sys- 
tem be returned to the boiler without 
the additional expense of an elimin- 
ator. 


A Liberal Offer’ 


If this heater fails to give’satis- 
faction in every respect, we pay 
freight, cartage, etc., both ways. 


The Stewart Heater Co. 


11 Norfolk Avenue, Buffalo, N. Y., U. S. A. 








THE AMERICAN STANDARD 
COPPER COIL FEED WATER HEATER 


Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 


Q maa) 


te 210 degrees. 


om 
= 
- 
* 
= 
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_ That’s the kind of a Heater 
you want. 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 








HARTFORD : CONNECTICUT 











the cylinder lubricants in the exhaust 


re Seti or a 


In 
Chicago 


~ The big Palmer 


House uses the 
Webster steam 

, heating sy stem, 
* feed-water heater 
and se parator. 
They didn’t count 

¢ on it for hot water 
service, though, 

— they thought 
steam would spoil that. 


Now they write that for four years the heater has furnished 


a full supply of purified hot water for the entire hotel, as well 


as kitchen and laundry. 
but of lime as well. 


It not only removes all traces of oil, 


WEBSTER appliances do more than you bargain for. 


WRITE FOR BOOKLET. 


Warren Webster & Co. 


CAMDEN, NEW JERSEY 
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STEAM SPECIALTIES 











WE POINT TO WHAT 

WE'VE DONE AS PROOF 

THAT OIL CAN BE ENTIRELY 

REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED 
ABOUT TO THE TEMPERATURE OF THE EXHAUST BY 


Our “Utility”? Combination 


We can always guarantee an elimination of 98 per cent. at the outlet e% H } t i if 
point af separator. We average over 99 per cent and have in some cases left but eee Ls be be bs I L | [ ' 
8-10,000 of 1 per cent. of oil in the water. You can’t see this amount, you can’t : 
taste it; fresh well water frequently has more oil in it, and this water can be used 
for fifty years in boilers without showing a trace of oil deposit. The feed water 
heating feature is optional, but very efficient, free from back pressure and requires 


but little room and no floor space. 





The ‘Utility’? Combination serves as Exhaust Muffler, Oil Separator, Return 
Tank, Pump Governor and Feed Water Heater. It costs only about as much as 


a Feed Water Heater. 














“Utility” Pump Governor 


The best Pump Governor on the market. Why? Because our valve will not leak or stick; we guarantee it to 
absolutely govern the pump and remain tight for five years. Ccmpare the construction of our valve with any other on the 
market. By adopting the “‘Utility’’ you can save coal and get a higher temperature from your heating or drying systems. * Send 
for catalogue and list of users. . 


A New Application 


of the chain baffle plate principie which has proven so successful in the oil eliminator may be found in our 


Steam Separator 


and the efficiency of it is very high. Absolutely dry steam, absolutely no back pressure. What more could you ask ? 4 








"UTILITY STEAM SEPARATOR 
PATENTED 





Water Saver 


our new Exhaust Head. Notice the great radia- 
ting surface that is given by the CIRCULATING 
AIR TUBES. These act as condensers, and they 
lessen instead of causing back pressure. Do you 








* UTILITY EXHAUST HEAD 


L} UTILITY FEED 
PATENTED * 


realize that a thousand gallons of water are wasted in 
a moderate sized plant which lacks an efficient ex- 
haust head? It’s so. 
; Back Pressure Valves 
UTILITY” PUMP GOVERNOR VALVE AND HEAD 
AS USED ON RETURN TANKS. Blow-off Cocks 


WE Pressure Reducing Valves 

of High and Low Pressure Boiler Feeders. 
ALSO Reducing Pressure Reducing Valves 
CARRY Boston Boiler Thermostats 


IN Steam Traps 
STOCK __ Damper Regulators 


Feed Water Controllers 
“Jtility” Beam Clamps 





542 and 544 WEST BROADWAY 


Standard Steam Specialty Co. i ee 


PHILADELPHIA OFFICE, ROOM 312, BOURSE BUILDING. BELL TELEPHONE, MARKET 44-95 A 
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Sweet’s Separators 








Our steam separators de- 
liver steam containing less 
than one half of one per 
cent. of water. 


Our oil separators remove 
99 per cent. of the oil. 


We can prove they do it 
and give good reasons why. 


In addition they have size 
and are machines. 


Made in all styles, also 
make Exhaust Heads and 
Steam Traps. 





Direct Separator Co. 
220 Marcellus Street 


New York 


Syracuse 3 














The Baum Separator 


For Live and Exhaust Steam 
RESULTS GUARANTEED 


For condensing systems use the 
BAUM VACUUM STYLE OIL 
EXTRACTOR. 


Most satisfactory Separator on the 
market. Ask why. 


The Baum Separator 
and Machine Company 





Vacuum Style Oil 


Manheim, Pa., U.S. A. Extractor. 


Horizontal Style for Live 
Steam or Oil Service. 


Philadelphia Agents, ANERICAN SUPPLY COMPANY, 612 Betz Building 


BERRYMAN 
Feed Water Heaters and 





Purifiers 
WATER TUBE AND STEAM TUBE 
Cast Iron or Steel Shells. ‘‘f}’’ Shaped Seamless Drawn Brass Tubes. 


We Build Heaters for Every Purpose and Condition 
THE KELLY PATENT 


IMPROVED BERRYMAN WATER TUBE FEED 
WATER HEATER AND PURIFIER 


Benj. F. Kelly & Son - Makers 


91 Liberty Street, NEW YORK 





DID YOU EVER THINK 


THAT BY USING A WELL DESIGNED AND PROPORTIONED STEAM RECEIVER AND SEPARATOR 


YOU COULD 


OVERCOME entirely any chances of damage to your Engine by water throwing 


over with the steam. 


SECURE better cylinder lubrication with less oil. 

OVERCOME entirely all steam pipe vibration. 

SECURE approximately boiler pressure in engine cylinder. 

INCREASE engine power by securing these advantages. 

At the same time NOT INTERFERE WITH THE FREE FLOW OF STEAM 


FROM THE BOILER. 


The above advantages can be secured only when 


“THE SIMONDS” 


IMPROVED 


IS USED, as each is proportioned and built for the exact conditions 
under which it is to operate. 


LET ME SEND YOU MY FOLDER THAT TELLS SEVERAL THINGS 


Patent Allowed 








— Bldg. FRANK A. SIMONDS 





Grand Rapids, 
Mich. 
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FRANCE’S SPLIT CASE 
AN ABSOLUTE STEAM STOPPER 





“Steam Stopper”’ 


BRAND 


Packings 


High Pressure Ring Packings 
Sheet Rubber Packings 
‘‘Black Raven’’ Asbestos Packing 
‘‘France’s Special’’ ‘‘France’s Regular’’ 
and High Fissure Diagonal Packings 
‘‘Reliance’’ Gum Core Packing 
‘Water Stopper’’ Flax Packing 


Tuck's Square Piston Packing 

Tucks Round Piston Packing 

“Z’ Packings. Spiral Packings 
Pump Valves. Gaskets 


Guage Glass. Washers, etc. 
France’s Metalic Piston 
and Valve Rod Packing 
a Specialty 


Free. To introduce this packing we are 
off g. 


premiums, every conceivable 






that an engineer, master mechanic, or 


superintendent could use, ranging from a 


monkey wrench to an indicator. 


Get it of your dealer or send direct to 


France Packing Co., 


(INCORPORATED) 
6514 State Road, - Tacony, Phila. 




















THE PRACTICAL 
MANAGEMENT OF 


Engines and Boilers 


Compound and Multiple Cylinder Engines 
and 
Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 
Illustrated by 60 engravings. In one volume of 
356 pages. . Price by mail, $2.00. 
Philadelphia Book Company 


15 South Ninth St. Philadelphia, Pa. 











beter oteotertesteoteotectestestesters 





Equipped with Garfield, 





eh eberderterdorderteodordeterde feseoferfeseferfeoferfeafeoeofefeofeafeferfeafestesfesfesferfeoteatets 
Double Jet Injec- 
tors and Chicago Sight Feed Lubricators are as 
satisfactory to the owner as to the engineer. 


Boilers steam easily and engines run smoothly. 


catalogue and mention 


PRACTICAL ENGINEER. 


The Ohio Injector Company 
WADSWORTH, OHIO 








THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


ENGINEERS, 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Works: 
KUTZTOWN, Penna. 


Philadelphia Offices 


Fidelity Building, Broad, above Arch 





if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
Many years of practical experience and a force of 


his employer unnecessary expense. 


competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 


*Phones: 


Bell-Market 37- 99a 
Keystone-Main 1-71 


JOBBING A SPECIALTY 














promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
TICE. Highest references. 

Send model, sketch or photo. for free report 
ili All business confidential. 

-BOOK FREE. Explainseverything. Tells 

How to Obtain and Sell Patents, What Inventions 
will Pay, How to Get a Partner, explains best 
ts, and tains 300 other 

subjects ofimportance to inventors. Address, 


H. B, WILLSON & CO. atstrey. 


785 F Street, N.W., | WASHINGTON, B.C. 











5 NE Le io 


= ZAA' @Z 2ZA 


7A} BRICKLAYER and BUILDER 


Office; 1230 - a St. 
Philadelphia 
Special Attention Given to 
Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent b 
mail or otherwise to 123 
Marlborough St. or 230 Rich- 
mend St. will receive prompt 
attention. 
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we cAN SAVE you 


MONEY 


BY USING 


“STEEL MIXTURE” 


BOILER DOOR ARCHES anp 
al ian - te) Ge] Mele) € oe 


TOMNCUED AND CROOVED. 


o. 
us INXeife)ryevite 
Injector 


So carefully do we guard the reputation of the 


U. S. Automatic Injector 


that not a single one ever leaves the factory until it is thoroughly tested at different 
lifts and pressures. 





i ENQUIRIES SOLICITED. 


McLeop & Henry Co. 


TROY, N. Y., U.S. A. 


Every injector that is sent out has its capacity marked on a tag attached to it. 
This capacity is fully guaranteed, but it can work at lower capacities more 
satisfactorily than any other injector made. It has proven more than once its 
ability to start at a lower pressure and work at a higher pressure than any other injector. 

We send our valuable “‘ ENGINEER’S RED BOOK ” free to any engineer 
who will ask for it. 


-AMERICAN INJECTOR CO., Detroit, Mich. 











Progress in Quantity and Quality 


The OLDS Gas and 
Gasoline Engines. 





ae ae ee ee oe Knowledge gained by experience is the safest 
guide to success. We have made Gas and Gasoline 
We will strive to advance the character of our goods Engines for 23 years and base our claims for the 


Olds Engines on actual results. 
ALWAYS BUY THE BEST Stationary Engines, 2 to 100 H. P. 
EVERTHING GUARANTEED Portable Engines, 8 to 12 H. P. 


Write for full information and illustrated catalogue. 


ee OLDS GASOLINE ENGINE WORKS 
244 River Street . LANSING, MICHIGAN 


ADDRESS 


SOUTH PARK, PORT HURON, MICH. 
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ALL STEAM ENGINES 
ARE WASTEFUL 


HE whole scheme of steam engineering is very extravagant. You utilize 
seven or eight per cent. of the heat value of your fuel and waste the 
balance. If you could prevent this waste you could get as much work 





out of one ton of coal as you now get out of ten. 

A large portion of this loss is due to imperfect insulation of your steam 
pipes, boilers, feed-water heaters and other steam heated surfaces. Why don’t 
you STOP IT? Or better still, let us stop it for you. That’s our business 
and we know how tto do it. 

We make high grade pipe coverings for every service, high pressures, 
low :.pressures, water and brime pipes, boiler shells, feed-water heaters, etc. 
We cover your job complete or furnish the covering with instructions for 
applying it yourself. 


OUR PRICES WILL PLEASE YOU, WRITE FOR CATALOGUE 





NORRISTOWN COVERING CO. 
Main Office and Works, Norristown, Pa. 


BRANCHES 








BOSTON, 412 Atlantic Avenue NEW -YORK, 242 Water Street 
BALTIMORE, 113 South;Gay Street WASHINGTON, 1208 E. Street, N.W. 
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KEYSTONE GREASE 


is absolutely. PURE. : To ‘prove ‘it: iplace?aismall quantity on a spoon and to evaporate it 
over the flame of an alcohol lamp, it will take a good deal of heating to do this and after 
it is done you will find nothing left but a thin greasy: film—this establishes the fact that 
KEYSTONE GREASE is entirely without artifical body, that:no foreign substances such as 
rosin, talc, tallow, etc., is used to give it density. 

In truth instead of adding impurities to KEYSTONE GREASE our process of 
manufacture purifies the raw material and removes all traces of injurious elements. 

For this reason we claim one pound of KEYSTONE GREASE will do more in the 


way of Lubricating and last longer than four gallons of high grade oil or from three to five 


pounds of any other grease or lubricating compound, and to prove it we send 





FRE EXPRESS PAID a large sample can and a heavy brass grease cup to every 





engineer forwarding us his name and business address. 





KEYSTONE LUBRICATING COMPANY 


-20th and Allegheny Avenue PHILADELPHIA, PA. 








———— 
as 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 






ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 


Cross and 
Tandem Compound, 


Vertical 
Corliss Engines. 


Corliss Engines of any 
type, 40 to 2000 horse 
power, specially adapted 
for electric railway work 
and lighting for factories 
mills and general work 


Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 
ENGINE PAMPHLET and list of references. 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


furnish complete plants “for ice-making and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. Ill refrige- 
». fating capacities from 2 to 
300 tons; ice-making 
plants from 1 to 1000 tons 
per day. We publish a 
book describing Ice-Mak- 
ing and Refrigeration, 
which will be sent to in- 
tending purchasers. 


NEW YORK OFFICE: Taylor: Bldg., 39-41 Cortlandt Street 
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% ‘THE BUFFALO 
: AIR INJECTOR 


is the latest and best device for compressing air in 


— connection with a common water pump for Pneu- 


matic Elevator Plants. For simplicity, beauty and 


work, it is unequalled. 


See your elevator company, or write for illustrated 
catalogue. The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 
202 Main Street :: BUFFALO, NEW YORK 




















Everyone knows 
that Automobile Tires are made of the finest 


grade of Para Rubber. We have been using the Scrap 
or Waste from these tires to make a special grade of fine 


SHEET GUM 


“Auto” Packing 


20 cents per pound 


For hydraulic and low pressure steam joints, gaskets, etc. It is press cured 
material, natural gray rubber color, cloth insertion, all thicknesses. Why 
pay 50 cents per pound for fancy packing? Send for sample. 


SAYEN & SCHULTZ 
MECHANICAL RUBBER WORKS 
13th G&G Commerce Streets 
PHILADELPHIA, PA. 























22 CLASSES OF ENGINES 
18 CLASSES OF BOILERS 
ALL THE CONVENIENT SIZES 

ONLY ONE GRADE-THE HIGHEST 
OVER 25,000 OUTFITS IN SERVICE 


HE Chidianagfiolls 








Lackawanna Pump Works 





Walnut Street and Caporese Avenue 


SCRANTON, PA. 


Write for further details, we can supply your wants. 














This will interest Engineers in charge of Pneumatic 
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Three Steam 
Traps, 
but You Only 
Pay for One! 


DO YOU KNOW 
WHAT 
THIS MEANS? 





To the engineers who have never used a 


WRIGHT “EMERGENCY” 
HIGH-PRESSURE STEAM TRAP 


we say that it means simply this :—That one ‘‘ Emergency "’ Trap 
will do the work of three ordinary steam traps. _ In other words, just 
one of its three valves will take care of the water under ordinary 
conditions, leaving two more valves of equal capacity to provide 
against emergencies. A Trap that will give permanent satisfaction. 
Adapted for varying steam pressures up to 250 pounds. 


HAVE YOU OUR CATALOG? 
Wright 
’ Manufacturing Co. 


72 Woodbridge Street 
DETROIT, MICH., U.S. A. 









New York: 149 Centre St. 
Boston: 12 Pearl St. 











+ 
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> 
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y 
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Distributing Agents 
John S. Latta & Co., Phila. Oil Well Supply Co., Bradford, Pa. 
Aumen Machinery & Supply Co., Baltimore. 
Pi:tsburg Gage&SupplyCo. Pittsburgh. Industrial SupplyCo. Wilmington 





Jeanette, 
Penna: 














THE CARR PUMP GOVERNOR 


Send for catalogue and learn 





— how you can save hundreds of 
dollars in coal bill by using the Carr Feed 


Pump Governor. 30 days trial. 





EE. M. CARR., 
New Castle, Ind., U.. 8: A. 














Hawkins’ 
Engineers’ 
Librar ¥ $1 monthly 


TESTIMONIAL.—" Your books are endorsed by all the Steam 
Engineers whom I have consulted, and I have found the Library very useful to 
me. Iam now night engineer in charge of the large plant of the Pittsburg 
Glass Co,, at Eleventh and Arch Streets, Philadelphia. I owe my success to 
your books.”’ 


7 volumes 
$12 for set 








SAMUEL BARNES 


Send Postal for Hawkins’ Catalogue 








AWING 


DR. 











“KNOWLEDGE IS POWER” 


The Library contains 2,266 pages, 1,258 illustrations and 5,171 
ready index references. The books are strongly and handsomely 
bound ; are printed on fine paper and weigh 12 pounds when packed 
for shipment. 

Each volume is complete in itself and can be obtained separately. 

Satisfaction guaranteed. See special terms offered below. 


EASY PAYMENT OFFER 
The seven volumes will be sent (all charges prepaid) to any reader of THE PRACTICAL 
ENGINEER who sends us $1 and a written promise to remit the balance in eleven 
monthly installment of $1 each. 


<i ae - Cut Out and Mail Today. oe Se ae 

I accept your offer to supply me with HAWKINS’ ENGINEERS’ LIBRARY (seven 
volumes) for $12. Enclosed find $1 at first payment; the balance 1 agree to remit in $1 
monthly installments. 

















NAME OCCU PATION 
ADDRESS 
You are at liberty to consult the person named below as to my reputation for keeping 
business promises. 
NAME 
ADDRESS 








THEO. AUDEL & CO. 6s netiivewwe, New vorK 
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Electric, Hydraulic, Steam Belt and Hand Power 


ELEVATORS 


FOR 


PASSENGER and FREIGHT 


INSTALLED OR REPAIRED 





Parts for all kinds of Elevators carried in stock. 








Repairing done on shortest notice. 
Our No. 1 Direct Electric Machine 


Keystone Elevator Inspection and Repair Co. 
993 LOCUST STREET, PHILADELPHIA: 





ESTIMATES ON NEW WORK 
BOTH PHONES 





The Berry Engineering Gompany 


610 to 628 Crosby Street - ~ CHESTER, PENNA. 
CONTRACTING AND CONSULTING 


ENGINEERS 


MANUFACTURERS OF STEAM SPECIALTIES 









Automatic Feed Controllers 
Feed Water Purifiers 
Damper Regulators 

Pumps and Pump Governors 
















The Best and the Cheapest Pump 


Governor 


SEND FOR CATALOGUE 




















April, 1904 


ail 1+ 
a ~ 


WHITE. | 
lw 


SEARCALIGAT 
IS YIELDING IN 
NATURE BUT 


STRONG, TOUGA 
ano ELASTIC 


JOINTS MADE WITH: “a 


SEARCALIGAT 
ARE NOT 
DISPLACED BY THE 
VIBRATION 


©) mn a | — 


STEAM-LIAE 


BANNER 
vii ae 





THE PRACTICAL ENGINEER 


Sc el 


sf3 
<* . 
3 aha, 
»% ia $ 
P 
; ; 
53 
7 
S,: a. 
ce eS ’ " 
ee. ah P 
sy = x 
™ 4 
. 


‘ 
| 


Testimontal of a General /Tanager 


REPUBLIC IRON &STEEL COMPANY 


Blast Furnace and Bessemer Department 
Youngs town, Ohio.April 17, 1903. 


The Republic Rubber Co.. 
Younsstown, Ohio. 
Genflemen:— We are pleased to advise 
you that we have been using your 
SEARCHLIGHT PACKING throughout 
our Bessemer ste! plant and blast 
furnaces. We have used this wherever 
we have needed sheet packings, 
and it has stood the work very well, 
and we know of none better for the 
purpose for which it is intended. 
| Would say that we have been us- 
-ing this material ever since it has 
been put upon the marketand have 
used no other since purchasing 
your brand. 
Yours truly, 
REPUBLIC IRON & STEEL C0. 


Chas. Hart, General Manager. 


PACKING 


DO NOT BE DECEIVED ~ : - GET THE GENUINE WITH OUR 
TRADE ~-MARK 


FULL STOCKS AT ALL OUR STORES — SEE i ee] 1 BO) 


SOLE MANUFACTURERS AAD PATEATEES 


The Republic Rubber Company, 


47 WaRREN ST.., YOUNGSTOWN, OHIO. Maruet 2" RANDOLPH STS., 
New York. 103 MARKET St., PITTSBURG. CHICAGO. 


MULCONROY CO., Inc. 1215 Market Street, Agents for Philadelphia 
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Write Quick 


If you want one of these handy little 
motors: we only have a small supply 
of them made up, and they are going 
fast. They are the newest thing 
out, and the most convenient and 
economical. Send for illustrate] 


circular. 








Two-Cylinder Steam or Air Motor 


3 HIS little motor was designed for driving special tools and machinery, such as Boring 
Bars, Valve Seat Planers, Drilling Machines, etc., and is constructed to use either 
compressed air or steam, using a pressure from 50 to 150 pounds. The engine is 

constructed on the best lines of economy and durability, making it equal to an electric 

motor for quick work, and more economical, particularly when near a line of steam or 
compressed air. 

The fly-wheel, Pulley and Governor can be quickly detached. 

The working parts are encased in an oil-tight case, making it dust- and fool-proof. 
Size of cylinders, 3x33 inches. The valves are cylindrical, with long barings, admitting 
steam in the cylinder. The twin pistons are also long, one end of each controlling the 
exhaust, thus insuring simplicity and durability. 

All working parts being in an oil-tight case, reduces wear to a minimum, and _ they 
are always properly adjusted. The crank shaft is a solid steel forging, finished 14 inches 
in diameter. The engine is so nicely balanced that it can berun up to 400 revolutions per 
minute with very little tendency to vibrate. The weight is 147 pounds. Neat looking and 
effective. The floor space required for it is 19x19 inches. Height from base to extreme 
top of governor, 30 inches. 

Can be used for a thousand different purposes, saving time and money. You can 
doubtless use one to advantage. Get your order in quick. 








H. B. UNDERWOOD & COMPANY 
10225 HAMILTON STREET : PHILADELPHIA, PA. 
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Fr STATIONARY, PORTABLES MARINE ) nr va peared etry 


provided with large springs, have 
STEAM BOILERS full relieving capacity and always 
prompt and reliable in operation. 
In brass top or angle outlet, 34 inch 
to 3 inches; in iron, brass mounted, 
screw or flange ends, 2 inches to 61 
inches. Also furnished with nickel 
seats, if desired. All valves rigidly 
tested and inspected and warranted 
to satisfy. Specify Lunkenhetmer \§ 
make and order from your dealer. \| 


Write for catalogue of Superior Brass 
and Iron Engineering Appliances. 


THE LUNKENHEIMER CO. 
SOLE MAKERS AND PATENTEES. 
Main Offices and Works, 
CINCINNATI, OHIO, U.S.A. 


New York: 26 Cortlandt St. 
| Branches London: 35 Great Dover St. | ; 



































Sale Agents for Philadelphia: FORD & KENDIG CO., Nos. 1428-1432 Callowhill Street. 


Engineers are invited to call and inspect a full line of our goods 
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NONPAREIL CORK 


PIPE COVERING 
SHEET CORK For Cold Storage Insulation 


ALSO 


ASBESTOS and Air Cell COVERING 








The Nonpareil Cork Mfg. Co. JOHN R. LIVEZEY 


JOHN R. LIVEZEY cana 
1936 Sansom St. asian 7 nae coat james Builders’ Exchange 
PHILADELPHIA PITTSBURG 


177 LaSalle Street, Chicago 
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Said an Engineer 


“Of course, they cannot fool me again. As you know, it 





costs considerable to shut down to put in new valves, and 


cal tl72+ A bf economy is the watchword of profit in manufacturing ; hence 


we will use JENKINS BROS. VALVES on our new plant.”’ 


When you want valves on which you can thoroughly rely, valves that will give 





entire satisfaction under every condition, specify and insist on having JENKINS BROS. 
VALVES. The lower price of the various imitations will not pay you to experiment. 


Look for our Trade Mark ona valve, and you need look no further for a guarantee of quality. 
















As a Blow-off Valve When using Exhaust 
was especially recommend the JENKINS BROS. Steam for Heating 


Y VALVE, which is so designed that there is no 





install the EXCELSIOR STRAIGHTWAY 
BACK PRESSURE VALVE. It is simple in 


construction, and reliable at all times. Can be 






pocket or any obstruction to the passage of steam. 







It is also used extensively in sugar houses, paper 





mills, etc., being the most satisfactory valve to 





placed in any position, vertical, horizontal, or at any 






use in any place where the passage of a thick fluid 
angle desired. At the end of the season, when 





is required. | Contains 
heat is no longer required, the interior or working 





the Jenkins Disc, and 
parts can be readily thrown out of use without 







has the same inter- 
taking valve apart, leaving a perfectly free and 






changeable features as 





unobstructed passage for the 






our regular Globe and 


Angle Valves. 





exhaust steam. Being fitted 





with the Jenkins Disc, it never 









sticks, and is practically 











nolseless. 














For your Convenience 


keep on hand a box of JENKINS GASKET ‘ 


TUBING and you will have a gasket always 












SEND FOR CATALOGUE 






ready. It is made from a compound similar to 












the Jenkins °96 Packing, and is guaranteed to 





make a perfectly tight and lasting steam joint. 


Made three-eight inch, one-half inch, five-eight Jenkins Bros 
© 


inch, and three-fourth inch in diameter, in leneths 





of about 12 feet; packed in boxes holding 4 to 6 






71 John Street 133-137 N. 7th St. 
NEW YORK PHILADELPHIA 






pounds, and 


also 





box 





each 





contains a 31-33 N. Canal St. 35 High St. 
supply of plugs CHICAGO BOSTON 


and tape. 







62 Watling Street, Queen Victoria Street 
LONDON, E. C., ENGLAND 



























